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Introduction o.s 


This manual provides descriptions and 
explanations of most modern diesel engine 
systems and their components. Maintenance, 
diagnostic and overhaul data is provided for 
virtually all diesel-engined cars and light 
commercial vehicles available in the UK during 
the last ten years. The book is intended for the 
small independent garage, the mobile tune-up 
specialist, and the enthusiastic DIY mechanic 
— that is to say, for people who are familiar with 
the repair and maintenance of vehicles, but 
may not have extensive specific experience of 
diesel engines and injection systems. 

The manual is divided into ten main 
Chapters: 


Acknowledgements 
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Chapter 1 provides a basic introduction 
to the diesel engine and its associated 
Systems. 

Chapter 2 looks in detail at the various diesel 
injection systems found on modern vehicles. 
Chapter 3 describes the engine electrical 
Systems, and provides maintenance and test 
procedures for the electrical system 
components. 

Chapter 4 covers ancillary equipment such as 
turbochargers and vacuum pumps. 

Chapter 5 gives details of the various 
emission control systems likely to 
encountered on modern diesel engines. 
Chapter 6 looks at the tools and equipment 


provided the basis from which this book was 


developed. 
This book is not a direct reproduction of the 
vehicle manufacturers’ data, and its 


publication should not be taken as implying 
any technical approval by the vehicle 
manufacturers or importers. 


We take great pride in the accuracy of 
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needed for maintenance, diagnosis and 
repair. 

Chapter 7 provides information on the various 
checks and adjustments which can be made 
on many systems. 

Chapter 8 describes engine maintenance and 
repair operations which are unique to, or 
particularly important on, diesel engines. 
Chapter 9 provides fault diagnosis charts and 
notes. 

Chapter 10 gives tune-up, maintenance and 
repair data in tabular form. At the beginning of 
Chapter 10 a detailed explanation of the data 
presentation is provided — this should be read 
before using that Chapter. 


information given in this manual, but 
vehicle manufacturers make alterations 
and design changes during the 
production run of a particular vehicie of 
which they do not inform us. No liability 
can be accepted by the authors or 
publishers for loss, damage or injury 
caused by any errors in, or omissions from, 
the information given. 


o4 Routine maintenance 


General 


Although this book does not provide 
maintenance schedules and detailed 
maintenance procedures (although general 
procedures are provided in Chapters 7 and 8), 
the following points should be taken into 
account when working through the vehicle 
manufacturer's maintenance schedule. 


Maintenance intervals 


When both time and mileage intervals are 
specified by the manufacturer, the time 
interval should be followed if the specified 
mileage is not covered within the time stated. 
This is necessary because some fluids and 
Systems deteriorate with time as well as with 
use. In particular, water trap draining and fuel 
filter changes should not be neglected on low- 
mileage vehicles. More water may accumulate 
in the fuel system of a vehicle which stands 
idle for long periods than in one which is in 
constant use. If water or dirt get past the fuel 
filter and into the injection system, serious 
damage may result. A clean filter is also less 
likely to suffer from waxing in cold weather. 

Oil change intervals tend to be shorter for 
diesel engines than for comparable petrol 


engines, because more contamination and 
fuel dilution of the oil occurs in the diesel. 
Sulphur compounds in diesel fuel are 
particularly detrimental to the oil; if fuel with a 
higher than normal sulphur content has to be 
used, oil change intervals must be reduced. 
(The current EEC standard allows a maximum 
diesel content in diesel fuel for road vehicles 
of 0.296, but in other countries it may be 
higher. A high sulphur content may also be 
found in fuels such as marine diesel.) 


Adverse operating conditions 


Vehicles used under adverse conditions 
may required more frequent maintenance. 
‘Adverse conditions’ include the following: 

Mainly short journeys 

Full-time towing or taxi work 

Operating in extremely hot or cold climates 

Driving on unmade roads or in dusty 

conditions 

Use of inferior fuel 


Timing belt renewal 


When a toothed belt is used to drive the 
camshaft and/or injection pump, periodic 
renewal is normally specified. /f a camshaft 
drivebelt breaks or slips in service, extensive 


Recommended lubricants and fluids 


The following are general recommendations 
only. Observe the vehicle manufacturer's 
specifications when they differ from those 
given here. 

Engine oil 

The properties necessary in an oil for diesel 
engines are not identical to those needed for 
petrol engines. This is due to the higher 
mechanical loads imposed by compression 
ignition, and to the different effects of unburnt 
fuel and combustion products on the oil. 
When a turbocharger is fitted, the oil must 
also be able to cope with extremely high 
temperatures and rotational speeds. 

For temperate climates, most 
manufacturers specify the use of multigrade 
engine oil to API CE, CCMC PD2/D4, ACEA 
B3-96, or equivalent (or higher) ratings. 

API (American Petroleum Institute) ratings 
show the performance of the oil for both 
petrol and diesel applications. Petrol ratings 
begin with the letter 'S' for spark ignition, and 
‘C’ for compression ignition. The second letter 
denotes the rating, with 'A' being the lowest. 


The higher the second letter in the alphabet, 
the better the rating. 

CCMC (Constructors’ Committee of the 
Common Market) ratings fall into three 
categories; ‘G’ for gasoline (petrol), ‘D’ for 
commercial diesel, and ‘PD’ for passenger 
diesel. Each rating is followed by a 
number. The higher the number, the better the 
rating. 

ACEA (Association des Constructeurs 
Europaeen d'Automobiles) ratings also fall into 
three categories 'A' for petrol engines, 'B' for 
‘light-duty’ diesel engines, and 'E' for ‘heavy- 
duty’ diesel engines. ACEA standards 
replaced CCMC standards in Europe from 
January 1st 1996, and hence the ratings 
include ‘96’, eg, ‘B1-96’ (this year code is 
likely to be updated in the future). Each rating 
letter is followed by a number (‘1’, ‘2’ or ‘3’ at 
the time of writing), and the higher the 
number, the better the rating. 


Coolant 


Modern engines often expose the coolant 
to several different metals — for instance iron, 


engine damage will almost certainly result 
from the ensuing piston/valve contact. 
Observe the specified intervals for inspection 
and renewal, even if the belt appears to be in 
good condition. Renew a belt which is 
obviously frayed, or which has been 
contaminated with oil or fuel, without 
question. Renew idler or tensioner rollers at 
the same time if they show shake or 
roughness when spun, and the sprockets if 
they are damaged. 


Cooling system maintenance 


Unless otherwise specified, the coolant 
antifreeze concentration should be checked at 
the beginning of each winter, and made good 
if necessary. Coolant should generally be 
renewed every two years, in order to maintain 
its corrosion-inhibiting qualities; note 
however, that some manufacturers claim to 
have a ‘sealed-for-life’ cooling system, often 
filled with their own brand of coolant (this 
coolant may not be compatible with other 
brands). 

After draining the old coolant, take the 
opportunity to flush the system if necessary, 
and renew any hoses which are not in good 
condition. 


aluminium and copper - which in the 
presence of plain water will interact and rust 
or corrode rapidly. For this reason, it is 
essential that the coolant contains a corrosion 
inhibitor, even when freezing conditions are 
not expected. When hard water is used in the 
cooling system, a scale inhibitor is also 
required. The corrosion and scale inhibitors 
lose their effectiveness after a while, so 
coolant must be renewed periodically — 
typically every two years. 

Antifreeze with a methanol content is 
particularly to be avoided. Methanol does 
lower the freezing point, but is highly 
poisonous and inflammable; it also tends to 
evaporate in use, so reducing the level of 
protection. 

Some vehicle manufacturers (notably 
VW/Audi) use their own brand of antifreeze in 
vehicles when new. Certain of these antifreeze 
products will not mix with other brands, so the 
vehicle manufacturer's recommendations 
should always be followed when renewing 
antifreeze or topping up. 


Safety first! o.s 


Working on your car can be dangerous. 
This page shows just some of the potential 
risks and hazards, with the aim of creating a 
safety-conscious attitude. 


General hazards 
Scalding 


* Don't remove the radiator or expansion 
tank cap while the engine is hot. 

* Engine oil, automatic transmission fluid or 
power steering fluid may also be dangerously 
hot if the engine has recently been running. 


Burning 


* Beware of burns from the exhaust system 
and from any part of the engine. Brake discs 
and drums can also be extremely hot 
immediately after use. 


Crushing 

e When working under or near ez 
a raised vehicle, F 
always e = 


supplement the 
jack with axle 
stands, or use 


drive-on 

ramps. AT j — j 
Never i 

venture 

under a car which 

is only supported by a jack. 


* Take care if loosening or tightening high- 
torque nuts when the vehicle is on stands. 
Initial loosening and final tightening should be 
done with the wheels on the ground. 

Fire 

* Fuel is highly flammable; fuel vapour is 
explosive. 

* Don't let fuel spill onto a hot engine. 

* Do not smoke or allow naked lights 
(including pilot lights) anywhere near a 
vehicle being worked on. Also beware of 
creating sparks 

(electrically or by use of tools). 

e Fuel vapour is heavier than air, so don't 
work on the fuel system with the vehicle over 
an inspection pit. 

* Another cause of fire is an electrical 
overload or short-circuit. Take care when 
repairing or modifying the vehicle wiring. 

* Keep a fire extinguisher handy, of a type 
suitable for use on fuel and electrical fires. 


Electric shock 


E E 
e Ignition HT E SS 
voltage canbe — "Ms H 
dangerous, 
especially to 


problems or a 
pacemaker. Don’t 
work on or near the 
ignition system with 
the engine running or 
the ignition switched on. 


id". 

people with heat s~ 
E 
t. 


* Mains voltage is also dangerous. Make 
sure that any mains-operated equipment is 
correctly earthed. Mains power points should 
be protected by a residual current device 
(RCD) circuit breaker. 


Fume or gas intoxication 


* Exhaust fumes are 
poisonous; they often 
contain carbon K 
monoxide, which is l 
rapidly fatal if inhaled. Y 
Never run the 7 
engine in a Kä 7] e 
confined space — 
such as a garage =i 
with the doors shut. 

* Fuel vapour is also 

poisonous, as are the vapours from some 
cleaning solvents and paint thinners. 


oc) 


Poisonous or irritant substances 


* Avoid skin contact with battery acid and 
with any fuel, fluid or lubricant, especially 
antifreeze, brake hydraulic fluid and Diesel 
fuel. Don't syphon them by mouth. If such a 
substance is swallowed or gets into the eyes, 
seek medical advice. 

* Prolonged contact with used engine oil can 
cause skin cancer. Wear gloves or use a 
barrier cream if necessary. Change out of oil- 
soaked clothes and do not keep oily rags in 
your pocket. 

* Air conditioning refrigerant forms a 
poisonous gas if exposed to a naked flame 
(including a cigarette). It can also cause skin 
burns on contact. 


Asbestos 


* Asbestos dust can cause cancer if inhaled 
or swallowed. Asbestos may be found in 
gaskets and in brake and clutch linings. 
When dealing with such components it is 
safest to assume that they contain asbestos. 


Remember... 
DO 


* Do use eye protection when using power 
tools, and when working under the vehicle. 


* Do wear gloves or use barrier cream to 
protect your hands when necessary. 


* Do get someone to check periodically 
that all is well when working alone on the 
vehicle. 


es Do keep loose clothing and long hair well 
out of the way of moving mechanical parts. 


* Do remove rings, wristwatch etc, before 
working on the vehicle — especially the 
electrical system. 


* Do ensure that any lifting or jacking 
equipment has a safe working load rating 
adequate for the job. 


Special hazards 


Hydrofluoric acid 


* This extremely corrosive acid is formed 
when certain types of synthetic rubber, found 
in some O-rings, oil seals, fuel hoses etc, are 
exposed to temperatures above 400°C. The 
rubber changes into a charred or sticky 
substance containing the acid. Once formed, 
the acid remains dangerous for years. If it 
gets onto the skin, it may be necessary to 
amputate the limb concerned. 

* When dealing with a vehicle which has 
suffered a fire, or with components salvaged 
from such a vehicle, wear protective gloves 
and discard them after use. 


The battery 


* Batteries contain sulphuric acid, which 
attacks clothing, eyes and skin. Take care 
when topping-up or carrying the battery. 

* The hydrogen gas given off by the battery 
is highly explosive. Never cause a spark or 
allow a naked light nearby. Be careful when 
connecting and disconnecting battery 
chargers or jump leads. 


Air bags 
* Air bags can cause injury if they go off 
accidentally. Take care when removing the 


steering wheel and/or facia. Special storage 
instructions may apply. 


Diesel injection equipment 


* Diesel injection pumps supply fuel at very 
high pressure. Take care when working on 
the fuel injectors and fuel pipes. 


Warning: Never expose the hands, 
face or any other part of the body 
to injector spray; the fuel can 


penetrate the skin with potentially fatal 
results. 


DON'T 
* Don't attempt to lift a heavy component 


which may be beyond your capability — get 
assistance. 


* Don't rush to finish a job, or take 
unverified short cuts. 


* Don't use ill-fitting tools which may slip 
and cause injury. 


¢ Don't leave tools or parts lying around 
where someone can trip over them. Mop 
up oil and fuel spills at once. 


e Don't allow children or pets to play in or 
near a vehicle being worked on. 


o General repair procedures 


Whenever servicing, repair or overhaul work 
is carried out on the car or its components, 
observe the following procedures and 
instructions. This will assist in carrying out the 
operation efficiently and to a professional 
standard of workmanship. 


Joint mating faces and gaskets 


When separating components at their 
mating faces, never insert screwdrivers or 
similar implements into the joint between the 
faces in order to prise them apart. This can 
cause severe damage which results in oil 
leaks, coolant leaks, etc upon reassembly. 
Separation is usually achieved by tapping 
along the joint with a soft-faced hammer in 
order to break the seal. However, note that 
this method may not be suitable where 
dowels are used for component location. 

Where a gasket is used between the mating 
faces of two components, a new one must be 
fitted on reassembly; fit it dry unless otherwise 
stated in the repair procedure. Make sure that 
the mating faces are clean and dry, with all 
traces of old gasket removed. When cleaning a 
joint face, use a tool which is unlikely to score 
or damage the face, and remove any burrs or 
nicks with an oilstone or fine file. 

Make sure that tapped holes are cleaned 
with a pipe cleaner, and keep them free of 
jointing compound, if this is being used, 
unless specifically instructed otherwise. 

Ensure that all orifices, channels or pipes 
are clear, and blow through them, preferably 
using compressed air. 


Oil seals 


Oil seals can be removed by levering them 
out with a wide flat-bladed screwdriver or similar 
implement. Alternatively, a number of self- 
tapping screws may be screwed into the seal, 
and these used as a purchase for pliers or some 
similar device in order to pull the seal free. 

Whenever an oil seal is removed from its 
working location, either individually or as part 
of an assembly, it should be renewed. 

The very fine sealing lip of the seal is easily 
damaged, and will not seal if the surface it 
contacts is not completely clean and free from 
scratches, nicks or grooves. If the original 
sealing surface of the component cannot be 
restored, and the manufacturer has not made 
provision for slight relocation of the seal 
relative to the sealing surface, the component 
should be renewed. 

Protect the lips of the seal from any surface 
which may damage them in the course of 
fitting. Use tape or a conical sleeve where 
possible. Lubricate the seal lips with oil before 
fitting and, on dual-lipped seals, fill the space 
between the lips with grease. 

Unless otherwise stated, oil seals must be 
fitted with their sealing lips toward the 
lubricant to be sealed. 

Use a tubular drift or block of wood of the 
appropriate size to install the seal and, if the 
seal housing is shouldered, drive the seal 
down to the shoulder. If the seal housing is 


unshouldered, the seal should be fitted with 
its face flush with the housing top face (unless 
otherwise instructed). 


Screw threads and fastenings 


Seized nuts, bolts and screws are quite a 
common occurrence where corrosion has set 
in, and the use of penetrating oil or releasing 
fluid will often overcome this problem if the 
offending item is soaked for a while before 
attempting to release it. The use of an impact 
driver may also provide a means of releasing 
such stubborn fastening devices, when used 
in conjunction with the appropriate 
screwdriver bit or socket. If none of these 
methods works, it may be necessary to resort 
to the careful application of heat, or the use of 
a hacksaw or nut splitter device. 

Studs are usually removed by locking two 
nuts together on the threaded part, and then 
using a spanner on the lower nut to unscrew 
the stud. Studs or bolts which have broken off 
below the surface of the component in which 
they are mounted can sometimes be removed 
using a stud extractor. Always ensure that a 
blind tapped hole is completely free from oil, 
grease, water or other fluid before installing 
the bolt or stud. Failure to do this could cause 
the housing to crack due to the hydraulic 
action of the bolt or stud as it is screwed in. 

When tightening a castellated nut to accept 
a split pin, tighten the nut to the specified 
torque, where applicable, and then tighten 
further to the next split pin hole. Never slacken 
the nut to align the split pin hole, unless stated 
in the repair procedure. 

When checking or retightening a nut or bolt 
to a specified torque setting, slacken the nut 
or bolt by a quarter of a turn, and then 
retighten to the specified setting. However, 
this should not be attempted where angular 
tightening has been used. 

For some screw fastenings, notably 
cylinder head bolts or nuts, torque wrench 
settings are no longer specified for the latter 
stages of tightening, “angle-tightening” being 
called up instead. Typically, a fairly low torque 
wrench setting will be applied to the 
bolts/nuts in the correct sequence, followed 
by one or more stages of tightening through 
specified angles. 


Locknuts, locktabs and washers 


Any fastening which will rotate against a 
component or housing during tightening 
should always have a washer between it and 
the relevant component or housing. 

Spring or split washers should always be 
renewed when they are used to lock a critical 
component such as a big-end bearing 
retaining bolt or nut. Locktabs which are 
folded over to retain a nut or bolt should 
always be renewed. 

Self-locking nuts can be re-used in non- 
critical areas, providing resistance can be felt 
when the locking portion passes over the bolt 
or stud thread. However, it should be noted 
that self-locking stiffnuts tend to lose their 


effectiveness after long periods of use, and 
should then be renewed as a matter of course. 

Split pins must always be replaced with 
new ones of the correct size for the hole. 

When thread-locking compound is found 
on the threads of a fastener which is to be re- 
used, it should be cleaned off with a wire 
brush and solvent, and fresh compound 
applied on reassembly. 


Special tools 


Some repair procedures in this manual 
entail the use of special tools such as a press, 
two or three-legged pullers, spring com- 
pressors, etc. Wherever possible, suitable 
readily-available alternatives to the manu- 
facturer's special tools are described, and are 
shown in use. In some instances, where no 
alternative is possible, it has been necessary 
to resort to the use of a manufacturer's tool, 
and this has been done for reasons of safety 
as well as the efficient completion of the repair 
operation. Unless you are highly-skilled and 
have a thorough understanding of the 
procedures described, never attempt to 
bypass the use of any special too! when the 
procedure described specifies its use. Not 
only is there a very great risk of personal 
injury, but expensive damage could be 
caused to the components involved. 


Environmental considerations 


When disposing of used engine oil, brake 
fluid, antifreeze, etc, give due consideration to 
any detrimental environmental effects. Do not, 
for instance, pour any of the above liquids 
down drains into the general sewage system, 
or onto the ground to soak away. Many local 
council refuse tips provide a facility for waste 
oil disposal, as do some garages. If none of 
these facilities are available, consult your local 
Environmental Health Department, or the 
National Rivers Authority, for further advice. 

With the universal tightening-up of legis- 
lation regarding the emission of environmen- 
tally-harmful substances from motor vehicles, 
most vehicles have tamperproof devices fitted 
to the main adjustment points of the fuel 
system. These devices are primarily designed 
to prevent unqualified persons from adjusting 
the fuel/air mixture, with the chance of a 
consequent increase in toxic emissions. If 
such devices are found during servicing or 
overhaul, they should, wherever possible, be 
renewed or refitted in accordance with the 


manufacturer's requirements or current 
legislation. 
Note: It is 
antisocial and 
illegal to dump 


oil down the 
drain. To find 
the location of 
your local oil 
recycling bank, 
call this 
number free. 


Conversion factors 


0*7 


Length (distance) 
Inches (in) 

Feet (ft) 

Miles 


Volume (capacity) 
Cubic inches (cu in; in?) 
Imperial pints (Imp pt) 
Imperial quarts (Imp qt) 
Imperial quarts (Imp qt) 

US quarts (US qt) 

Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) 
US gallons (US gal) 


Mass (weight) 
Ounces (oz) 
Pounds (Ib) 


Force 
Ounces-force (ozf; oz) 
Pounds-force (Ibf; Ib) 
Newtons (N) 


Pressure 

Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in*; Ib/in?) 

Kilopascals (kPa) 


Millibar (mbar) 
Millibar (mbar) 


Millibar (mbar) 

Miilibar (mbar) 

Millimetres of mercury (mmHg) 
Inches of water (inH20) 


x:254 
x 0.305 
x 1.609 


X X X X X X X X 


x 


X X X X 


16.387 
0.568 
137 
1.201 
0.946 
4.546 
1.201 
3.785 


28.35 
0.454 


0.278 
4.448 
0.1 


0.070 


0.068 


0.069 


6.895 


0.01 


100 
0.0145 


0.75 
0.401 


0.535 
0.036 


Torque (moment of force) 


Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force feet (Ibf ft; Ib ft) 


Pounds-force feet (Ibf ft; Ib ft) 
Newton metres (Nm) 


Power 
Horsepower (hp) 


Velocity (speed) 


Miles per hour (miles/hr; mph) 


Fuel consumption* 
Miles per gallon, Imperial (mpg) 
Miles per gallon, US (mpg) 


Temperature 


X 


Xx 


X 


X 


X 
x 


X 


x 


Degrees Fahrenheit = (°C x 1.8) + 32 


1.152 


0.113 


0.083 


0.138 


1.356 
0.102 


745.7 


1.609 


0.354 
0.425 
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Millimetres (mm) 
Metres (m) 
Kilometres (km) 


Cubic centimetres (cc; cm?) 
Litres (l) 

Litres (l) 

US quarts (US qt) 

Litres (l) 

Litres (l) 

US gallons (US gal) 

Litres (l) 


Grams (g) 
Kilograms (kg) 


Newtons (N) 
Newtons (N) 
Kilograms-force (kgf; kg) 


Kilograms-force per square 
centimetre (kgf/cm^; kg/cm’) 
Atmospheres (atm) 


Bars 
Kilopascals (kPa) 


Kilograms-force per square 
centimetre (kgf/cm?; kg/cm’) 
Pascals (Pa) 

Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 

Millimetres of mercury (mmHg) 
Inches of water (inH5O) 


Inches of water (inH2O) 


= Pounds-force per square inch 


HU H 


(psi; Ibf/in?; Ib/in?) 


Kilograms-force centimetre 
(kgf cm; kg cm) 
Newton metres (Nm) 


Pounds-force feet (Ibf ft; Ib ft) 


Kilograms-force metres 
(kgf m; kg m) 

Newton metres (Nm) 
Kilograms-force metres 
(kgf m; kg m) 


Watts (W) 


x 


MI 2€ 2€ X X X X 


Kilometres per hour (km/hr; kph) x 


Kilometres per litre (km/l) 
Kilometres per litre (km/l) 
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0.0013 = 


0.621 - 


2.825 = 
2.352 


Inches (in) 
Feet (ft) 
Miles 


Cubic inches (cu in; in?) 
Imperial pints (Imp pt) 
Imperial quarts (Imp qt) 
Imperial quarts (Imp qt) 
US quarts (US qt) 
Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) 
US gallons (US gal) 


Ounces (oz) 
Pounds (Ib) 


Ounces-force (ozf; oz) 


= Pounds-force (lbf; ib) 
= Newtons (N) 


Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Kilopascals (kPa) 


Millibar (mbar) 
Millibar (mbar) 


Millibar (mbar) 
Millibar (mbar) 


= Millimetres of mercury (mmHg) 
= Inches of water (inH5O) 


Pounds-force inches 
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Pounds-force inches 
(Ibf in; Ib in) 
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= Pounds-force feet (Ibf ft; Ib ft) 
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- Miles per gallon, US (mpg) 


Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56 
* It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/100km), where mpg x 1/100 km = 282 
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1 History 


Rudolf Diesel invented the first 
commercially-successful compression- 
ignition engine at the end of the 19th century. 
Compared with the spark ignition engine, the 
diesel had the advantages of lower fuel 
consumption, the ability to use cheaper fuel, 
and the potential for much higher power 
outputs. Over the following two or three 
decades, such engines were widely adopted 
for stationary and marine applications, but the 
fuel injection systems used were not capable 
of high-speed operation. This speed 
limitation, and the considerable weight of the 
air compressor needed to operate the 
injection equipment, made the first diesel 
engines unsuitable for use in road-going 
vehicles. 


2 Fuel supply 


Fuel injection pump 


Fuel injectors 
Injector pipes 


1 Fuel supply and injection systems ......................... 3 


Electronic diesel engine control systems ................... 4 
Electronic control using a conventional fuel injection pump 
Common rail diesel injection systems 
'Pump injector' diesel injection systems 


Future developments 


In the 1920s, the German engineer Robert 
Bosch developed the in-line injection pump, a 
device which is still in extensive use today. 
The use of hydraulic systems to pressurise 
and inject the fuel did away with the need for 
a separate air compressor, and made 
possible much higher operating speeds. The 
so called ‘high-speed’ diesel engine became 
increasingly popular as a power source for 
goods and public transport vehicles, but for a 
number of reasons (including specific power 
output, flexibility and cheapness of 
manufacture), the spark-ignition engine 
continued to dominate the passenger car and 
light commercial market. 

In the 1950s and 60s, diesel engines 
became increasingly popular for use in taxis 
and vans, but it was not until the sharp rises in 
oil prices in the 1970s that serious attention 
was paid to the small passenger car market. 
VW’s introduction of the diesel-powered Golf 
at the end of 1977 marked the arrival of the 


first ‘user/friendly’ diesel car, designed 
specifically to be acceptable to drivers who 
would not previously have considered 
abandoning the petrol engine. The diesel 
engine fitted to the Golf used indirect injection 
and a distributor type pump, and was 
comparable in performance to the smaller 
petrol engines fitted to the range. 

Subsequent years have seen the growing 
popularity of the small diesel engine in cars 
and light commercial vehicles, not only for 
reasons of fuel economy and longevity, but 
also for environmental reasons. Every major 
European car manufacturer now offers at least 
one diesel-engined model. The diesel’s 
penetration of the UK market has been 
relatively slow (due in part to the lack of any 
considerable fuel price differential in favour of 
diesel which exists in other parts of Europe), 
but it has now gained widespread 
acceptance, and this trend looks set to 
continue. 
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1. Induction 


2. Compression 


3. Combustion 4. Exhaust 


2.1 Four-stroke diesel cycle 
© Robert Bosch Limited 


2 Principles of operation 


1 All the diesel engines covered in this book 
operate on the familiar four-stroke cycle of 
induction, compression, combustion and 
exhaust (see illustration). (Two-stroke diesels 
do exist, and may in future become important, 
but they are used in few light vehicles at 
present. Most have four cylinders, some 
larger engines have six, and five- and three- 
cylinder engines also exist. 


Induction and ignition 


2 The main difference between diesel and 
petrol engines is the means by which the 
fuel/air mixture is introduced into the cylinder 
and then ignited. In the petrol engine, the fuel 
is mixed with the incoming air before it enters 
the cylinder, and the mixture is then ignited at 
the appropriate moment by a spark plug. At all 
conditions except full-throttle, the throttle 
butterfly restricts the airflow, and cylinder 
filling is incomplete. 

3 In the diesel engine, air alone is drawn into 
the cylinder and then compressed. Because 
of the diesel's high compression ratio 
(typically 20:1), the air gets very hot when 
compressed - up to 750?C (1382°F). As the 
piston approaches the end of the 
compression stroke, fuel is injected into the 
combustion chamber under very high 
pressure, in the form of a finely-atomised 
spray. The temperature of the air is high 
enough to ignite the injected fuel as it mixes 
with the air. The mixture then burns and 
provides the energy which drives the piston 
downwards on the combustion (power) 
stroke. 

4 When starting the engine from cold, the 
temperature of the compressed air in the 
cylinders may not be high enough to ignite the 


fuel. The preheating system overcomes this 
problem. Most modern engines have 
automatically-controlled preheating systems, 
using electric heater plugs (glow plugs) which 
heat the air in the combustion chamber just 
before and during start-up. Full details of 
these systems are given in Chapter 3. 

5 On most diesel engines there is no throttle 
valve in the inlet tract; exceptions to this are 
those few engines which use a pneumatic 
governor, which depends on a manifold 
depression being created. Even more rarely, a 
throttle valve may be used to create manifold 
depression for the operation of a brake servo, 
though it is more usual for a separate vacuum 
pump to be fitted for this purpose. 


Direct and indirect injection 


6 In practise, it is difficult to achieve smooth 
combustion in a small-displacement engine 
by injecting the fuel directly into the 
combustion chamber. To get around this 
problem, the technique of indirect injection is 
widely used. With indirect injection, the fuel is 
injected into a pre-combustion or ‘swirl’ 
chamber in the cylinder head, alongside the 
main combustion chamber. During the 
compression stroke the compressed hot air is 
forced into the swirl chamber where it enters a 
rapid swirling motion; fuel is injected into the 
swirl chamber, where it mixes with the rapidly 
moving air, enabling smoother combustion in 


the main combustion chamber (see 
illustration). 
7 Generally speaking, indirect injection 


engines are less efficient than direct injection 
engines, and also require more preheating 
when starting from cold, but these 
disadvantages are offset by smoother and 
quieter operation. Until recently, direct 
injection engines were mostly fitted to light 
commercial vehicles, where increased noise 
and harshness are considered acceptable 
trade-offs for improved fuel economy. 


Indirect injection into a swirl chamber 


(N 


Direct injection 


2.6 Indirect and direct injection 
© Robert Bosch Limited 


Recently, the use of electronic diesel engine 
control systems has allowed the development 
of more refined direct injection engines, and 
their use in passenger vehicles is becoming 
more widespread. 


Mechanical construction 


8 Due to the high compression ratio required 
in a diesel engine, and the combustion 
characteristics, it is necessary to ensure that 
the lower face of the cylinder head is flat. This 
is achieved by positioning the valves vertically 
in the cylinder head (ie, with their stems at 
right-angles to the cylinder head lower face), 
and machining the combustion chambers 
directly into the tops of the pistons. Locating 
the combustion chambers in the pistons also 
enables the combustion process to be 
contained, and allows fine control of the 
combustion chamber size and shape during 
manufacture (all the combustion chambers in 
a diesel engine must be of similar size and 
shape). 

9 The pistons, crankshaft and bearings of a 
diesel engine are generally of more robust 
construction than in a petrol engine of 
comparable size, because of the greater loads 
imposed by the higher compression ratio and 
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1 Ambient air 1 Supercharged air lene gases 


2.10 Principle of turbocharging 


1 Turbocharger 
2 Exhaust manifold 
S Inlet manifold 


the nature of the combustion process. This is 
one reason for the diesel engine’s longer life. 
Other reasons include the lubricating qualities 
of diesel fuel on the cylinder bores, and the 
fact that the diesel engine is generally lower- 
revving than its petrol counterpart, having 
much better low-speed torque characteristics 
and a lower maximum speed. 


Turbocharging 


10 Turbochargers have long been used on 
large diesel engines, and are becoming 
common on small ones. The turbocharger 
uses the energy of the escaping exhaust gas 
to drive a turbine which pressurises the air in 
the inlet manifold. The air is forced into the 
cylinders instead of being simply sucked in. If 
more air is present, more fuel can be burnt 
and more power can be developed from the 
same size engine (see illustration). 

11 Greater benefit can be gained from 
turbocharging if the pressurised air is cooled 
before it enters the engine. This is done using 
an air-to-air heat exchanger called an 
intercooler. The cooled air is denser and 
contains more oxygen in a given volume than 
warm air straight from the turbocharger (see 
illustrations). 


Exhaust emissions 


12 Because combustion in a correctly- 
functioning diesel engine nearly always 
occurs in conditions of excess oxygen, there 
is little or no carbon monoxide (CO) present in 
the exhaust gas. A further environmental 
benefit is that there is no added lead in diesel 
fuel. 

13 For many years, there was no need for 
complicated emission control systems on 
diesel engines. In the last few years however, 
simple catalytic converters, and exhaust gas 
recirculation systems, have become standard 
on most diesel engines in order to meet the 
increasingly stringent emission regulations. 
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2.11a Power and torque outputs from a turbocharged engine with and without charge 


air cooling 


— 
2.11b Induction airflow in a turbocharged engine with charge air cooling 
1 Air cleaner A Inducted air 
2 Turbocharger B Compressed air before cooling 
3 Intercooler C Compressed air after cooling 
4 Inlet manifold 


Ted An introduction to the diesel engine 


3.2 Fuel circulation - typical passenger car system 
@ Robert Bosch Limited 


1 Fuel tank 4 Injection pump with 6 injector 
2 Fuel feed line integral supply pump 7 Fuel return (leak-off) line 
3 Fuel filter/water trap 5 Injector pipe 


The advent of electronic diesel engine control 
systems has also helped to improve diesel 
engine emissions. 


Knock and smoke 


14 The image of the diesel engine for many 
years was of a noisy, smoky machine, and to 
some extent this was justified. It is worth 
examining the causes of knock and smoke, 
both to see how they have been reduced in 
modern engines, and to understand what 
causes them to get worse. 

15 There is inevitably a small delay (typically 
0.001 to 0.002 second) between the start of 
fuel injection and the beginning of 
combustion. This delay, known as ignition lag, 
is greatest when the engine is cold and idling. 
The characteristic diesel knock is caused by 
the sudden increase in cylinder pressure 
which occurs when the injected fuel has been 
mixed with the hot air and starts burning. It is 
therefore an unavoidable part of the 
combustion process, though it has been 
greatly reduced by improvements in 
combustion chamber and injection system 
design. A defective injector (particularly one 
which is not atomising the fuel as it should for 
optimum combustion) will also cause the 
engine to knock. 

16 Smoke is caused by incorrect 
combustion, but unlike knock it is more or 
less preventable. During start-up and warm- 
up a certain amount of white or blue smoke 
may be seen, but under normal running 
conditions the exhaust should be clean. The 
thick black smoke which is all too familiar 
from old or badly-maintained vehicles is 
caused by a lack of air for combustion, either 
because the air intake is restricted (clogged 
air cleaner), or because too much fuel is being 
injected (defective injectors or pump). Causes 
of smoke are examined in more detail in 
Chapter 9. 


3 Fuel supply and injection 
systems 


1 Fuel injection systems and components are 
covered in detail in Chapter 2. This Section 
gives an overview of the systems used, and 
their basic principles of operation. 


Fuel supply 


2 The fuel supply system is concerned with 
delivering clean fuel, free of air, water or other 
contaminants, to the injection pump. It always 
includes a fuel filter and a water trap (which 
may be combined in one unit), a fuel tank, and 
the associated pipework. Some arrangement 
must also be made for returning excess fuel 
from the fuel injectors and the fuel injection 
pump to the tank (see illustration). 

3 On older vehicles which use an in-line 
injection pump, or where the fuel tank outlet is 
significantly lower than the injection pump, a 
fuel lift pump is used between the tank and 
the filter. When a distributor injection pump is 
fitted, and the tank outlet is at about the same 
level as the injection pump (as is the case with 
most passenger cars), a separate lift pump is 
not fitted. In this case, a hand-priming pump 
is often provided for use when bleeding the 
fuel system. 

4 Additional refinements may be 
encountered. These include a fuel heater, 
which may be integral with the filter, or 
between the tank and the filter, to prevent the 
formation of wax crystals in the fuel in cold 
weather. On some vehicles, a ‘water-in-fuel’ 
warning light may be illuminated by a device 
in the water trap when the water reaches a 
certain level. 

5 The water trap and fuel filter are vital for 
satisfactory operation of the fuel injection 
system. On some vehicles, the water trap may 


have a glass bowl, in which case water build- 
up can be seen, or it may as already 
mentioned have some electrical device for 
alerting the driver to the presence of water. 
Whether or not these features are present, the 
trap must be drained at specific intervals, or 
more frequently if experience shows this to be 
necessary. If water enters the injection pump 
it can cause rapid corrosion, especially if the 
vehicle is left standing for any length of time. 
6 The fuel filter may be of the disposable 
cartridge type, or it may consist of a 
renewable element inside a metal bowl (see 
illustration). Sometimes a coarser pre-filter is 
fitted upstream of the main filter. Whatever the 
type, it must be renewed at the specified 
intervals. Considering the damage which can 
be caused to the injection equipment by the 
entry of even small particles of dirt, it is not 
worth using cheap replacement filters, which 
may not be of the same quality as those of 
reputable manufacture. 


Fuel injection pump 

7 In a conventional diesel injection system, 
the pump is a mechanical device attached to 
the engine, driven at half-engine speed by a 
chain, gears or toothed belt. Its function is to 
supply fuel to the injectors at the correct 
pressure, at the correct moment in the 
combustion cycle, and for the length of time 
necessary to ensure efficient combustion. The 
pump responds to depression of the 
accelerator pedal by increasing fuel delivery, 
within the limits allowed by the governor. It is 
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3.6 Sectional view of a typical fuel filter 
Hand-priming plunger 
Fuel bleed screw (on outlet union) 
Seals 
Water drain tap 
Through-bolt 
Through-bolt seal 
Filter element 
Air bleed screw (on inlet union) 
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also provided with some means of cutting off 
fuel delivery when it is wished to stop the 
engine. 

8 There are two basic types of pump; the in- 
line pump, generally fitted to larger engines, 
and the distributor pump, commonly fitted to 
passenger car engines. The in-line pump has 
one pump plunger per engine cylinder. The 
distributor pump, as its name implies, has a 
Single pump plunger and directs its output to 
each cylinder in turn (see illustrations). 

9 Some kind of governor is associated with 
the injection pump, either integral with it or 
attached to it. All vehicle engine governors 
regulate the fuel delivery to control idle speed 
and maximum speed; the variable-speed 
governor also regulates the intermediate 
speeds. Operation of the governor may be 
mechanical or hydraulic, or it may be 
controlled by manifold depression. 

10 Other devices in, or attached to, the pump 
include cold start injection advance or fast 
idle units, turbo boost pressure sensors, and 
anti-stall mechanisms. 

11 Fuel injection pumps are normally very 
reliable. If they are not damaged by dirt, water 


3.8a Bosch PE in-line injection pump and 
associated components 


@ Robert Bosch Limited 
Pump 
Governor housing 
Lift pump 
Drivegear and advance mechanism 
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3.8b Lucas/CAV DPC-type distributor 
injection pump 


or unskilled adjustment, they may well outlast 
the engine to which they are fitted. 

12 Some modern electronically-controlled 
diesel injection systems use alternatives to 
the conventional in-line or distributor fuel 
pumps - brief details are given in Section 4, 
with a more detailed description in Chapter 2. 


Fuel injectors 


13 One fuel injector is fitted to each cylinder. 
The function of the injector is to spray an 
evenly-atomised quantity of fuel into the 
combustion or pre-combustion chamber 
when the fuel pressure exceeds a certain 
value, and to stop the flow of fuel cleanly 
when the pressure drops. Atomisation is 
achieved by a spring-loaded needle which 
vibrates rapidly against its seat when fuel 
under pressure passes it. The needle and seat 
assembly together are known as the injector 
nozzle. 

14 Injectors in direct injection engines are 


3.14a Sectional view of a multi-hole 


injector 
© Robert Bosch Limited 
1 Fuel inlet 5 Spring 
2 Integral filter 6 Body 
3 Fuelreturn 7 Spindle 
4 Pressure 8 Nozzle body 
adjusting shim 9 Nozzle needle 


usually of the multi-hole type, while those in 
indirect engines are of the pintle type. The 
‘throttled pintle' injector gives a progressive 
build-up of injection, which is valuable for 
achieving smooth combustion (see 
illustrations). 

15 The injector tips are exposed to the 
temperatures and pressures of combustion, 
so not surprisingly they will in time suffer from 
carbon deposits and ultimately from erosion 
and burning. Service life will vary according to 
factors such as fuel quality and operating 
conditions, but typically one could expect to 
clean and recalibrate a set of injectors after 
about 50 000 miles (80 000 km), and perhaps 
to renew them or have them reconditioned 
after 100 000 miles (161 000 km). 

16 Some modern electronically-controlled 
diesel injection systems use electronically- 
controlled injectors — brief details are given in 
Section 4, with a more detailed description in 
Chapter 2. 


Injector pipes 

17 The injector pipes are an important part of 
the system, and must not be overlooked. The 
dimensions of the pipes are important, and it 


should not be assumed that, just because the 
end fittings are the same, a pipe from a 


3.14b Cutaway view of a pintle injector 


© Robert Bosch Limited 
1 Fuel inlet 8 Fuel return 
2 Integral filter 9 Pressure 
3 Body adjusting shim 
4 Pressure passage 10 Spring 
5 Sleeve 11 Spindle 
6 Nozzle retainer 12 Nozzle 
7 Union nut 
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4.4 Electronic diesel control system components fitted to an Audi 2.5 litre engine 


different engine can be used as a 
replacement. Securing clips must be kept 
tight, and the engine should not be run 
without them, as damage from vibration or 
fuel cavitation may result. 


4 Electronic diesel engine 
control systems 


1 Development of the diesel engine, and 
particularly the fuel injection system, has been 
relatively slow compared with the advances 
which have been made in petrol engine fuel 
injection and management systems. However, 
in recent years, electronic diesel engine 
control systems have been developed to 
improve diesel engine efficiency and to 
reduce exhaust emissions. Almost all modern 
engines use some form of electronic engine 
control system. 

2 For a diesel engine to operate efficiently, it 
is essential that the correct amount of fuel is 
injected at the correct pressure, and at 
exactly the right time. Even small deviations 
can cause increased exhaust emissions, 


increased noise, and increased fuel 
consumption. In a typical diesel engine, the 
injection process takes only a thousandth of a 
second, and only a minute quantity of fuel is 
injected. 


Electronic control using a 
conventional fuel injection pump 


3 As we've already seen, the function of the 
fuel injection pump is to supply fuel to the 
injectors at the correct pressure, at the 
correct moment in the combustion cycle, and 
for the length of time necessary to ensure 
efficient combustion. A conventional 
(mechanically-controlled) fuel injection pump 
uses an accelerator cable (connected to the 
driver's accelerator pedal) and various 
mechanical add-on devices (such as cold 
start injection advance, fast idle units, turbo 
boost pressure sensors, etc) to provide 
control of the fuel injection timing and the 
quantity of fuel injected. Even with these add- 
on devices, it has become increasingly 
difficult for a mechanical diesel control system 
to keep pace with modern demands on 
engine refinement and exhaust emission 
control. 


4 Many electronic diesel engine control 
systems use a conventional in-line or 
distributor fuel injection pump, but the 
injection pump timing and the quantity of fuel 
injected are controlled electronically instead 
of mechanically. Various electronic sensors 
are used to measure variables such as 
accelerator pedal position, engine crankshaft 
speed, engine camshaft position, the mass of 
air passing into the engine, turbocharger 
boost pressure, engine coolant temperature, 
ambient air temperature, etc (see 
illustration). 

5 The information from the various sensors is 
passed to an electronic control unit (ECU), 
which evaluates the signals. The ECU memory 
contains a series of mapped values for 
injected fuel quantity, and start-of-injection 
point. The ECU performs a number of 
calculations based on the information 
provided by the sensors, and selects the most 
appropriate values for the fuel quantity and 
start-of-injection point from its stored values. 
The ECU is capable of analysing the data and 
performing calculations many times per 
second, which allows very accurate contro! 
over the operation of the engine. 
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Common rail diesel injection 
systems 


6 A recent development in electronic diesel 
engine control is the Common Rail diesel 
injection system. Common rail injection 
systems have been developed by several 
manufacturers for use on direct injection 
diesel engines. 

7 The common rail system derives its name 
from the fact that a common rail, or fuel 
reservoir, is used to supply fuel to all the fuel 
injectors. 

8 Common rail systems give very fine control 
of the engine, and allow the problems of 
increased noise and harshness often 
associated with direct injection engines to be 
greatly reduced. Further details of common 


rail injection systems can be found in Chap- 
ter 2, Section 9. 


'Pump injector! diesel injection 
systems 


9 The 'pump injector system uses a 
combined injection pump/injector for each 
engine cylinder. This eliminates the 
need for a separate high pressure injection 
pump, and the associated high pressure fuel 
lines. 

10 As with common rail systems, pump 
injector systems give very fine control of the 
engine. Further details of pump injector 
systems can be found in Chapter 2, Sec- 
tion 10. 


Future developments 


11 Development of the diesel engine, and 
particularly the fuel injection system, has been 
relatively slow compared with the advances 
which have been made in petrol engine fuel 
injection and engine management systems. 
However, recent developments in electronic 
diesel control systems and the introduction of 
common rail and pump injector fuel systems 
have closed the performance and refinement 
gap between diesel and petrol engines. 

12 There can be no doubt that the current 
combination of high fuel prices and increased 
environmental awareness, along with the 
increase in diesel engine vehicle sales, will 
provide the stimuli for further improvements in 
the future. 
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1 Introduction 


A brief description of the fuel supply and 
injection systems in use on diesel engines 
was given in Chapter 1. The various systems 
which may be encountered will now be 
described in more detail. Later Chapters deal 
with maintenance, testing, adjustment and 
overhaul procedures. 


2 Diesel fuel 
Unlike petrol, diesel fuel must be capable of 


igniting under high pressure in hot air, without 
the aid of an electrical spark. 
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1 Distributor injection pumps and governors 
2 Bosch pump and governors 


Variable speed governor (Bosch VE pump) 
Two-speed governor (Bosch VE pump) 

Lucas/CAV DP pumps and governors 
Lucas/CAV DP pumps 


4 Lucas DPA pump 
Lucas DPS pump 


Lucas DPC pump 
5 Hydraulic governor (Lucas DPA pump) 


Centrifugal all-speed governor (Lucas DPA and DPC pumps) 
Centrifugal two-speed governor (Lucas DPC and DPS pumps) 
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Diesel fuel is distilled from crude oil, and 
contains a percentage of  oil-based 
compounds which are not present in petrol. 
The oil-based compounds give diesel fuel 
lubricating qualities, which eliminates the 
need for separate lubricating oil to protect the 
moving components in a fuel injection pump. 
Diesel fuel is less volatile than petrol, which 
reduces the risk of fire during storage and 
handling. 

There are however a few disadvantages 
associated with diesel fuel. Firstly, the high 
sulphur content of the fuel makes a diesel 
engine more prone to deposits of carbon and 
other combustion products on the piston 
rings and contact surfaces of the pistons; this 
is usually combated by using engine 
lubricating oils with detergent additives. 
Secondly, diesel fuel is prone to ‘waxing’ in 
cold weather, as some of the large 
hydrocarbon molecules join together to form 


paraffin wax compounds; if the temperature 
falls sufficiently, the fuel becomes so full of 
wax that it will no longer flow. To reduce the 
likelihood of waxing, fuel companies normally 
change the composition of diesel fuel during 
the winter months, and vehicle manufacturers 
often fit a fuel heater in the fuel line between 
the fuel tank and the filter. 

Although diesel engine vehicles have less of 
a direct impact on the environment than their 
petrol engine counterparts, the fact that diesel 
fuel is distilled from the same raw crude oil as 
petrol means that as the reserves of natural 
crude oil are exhausted, both petrol and 
diesel fuel supplies will run out. However, 
currently a number of manufacturers are 
carrying out research into adapting diesel 
engines to run on alternative fuels (modified 
diesel engines have been run successfully 
using alcohol, and even rape-seed oil-based 
fuels). 


Zei Fuel injection systems 


3 Fuel supply system 


Fuel lift pumps 


Engines with distributor fuel injection 
pump 

1 As mentioned in Chapter 1, a separate fuel 
lift pump is not normally fitted to passenger 
cars using a distributor type fuel injection 
pump. The transfer pump built into the 
injection pump provides enough suction to 
draw the fuel from the tank. 

2 One effect of not using a separate lift pump 
is that the fuel supply lines are always under 
negative pressure while the engine is running. 
The slightest leak at any unions or seals will 
allow air to be drawn in, with adverse effects 
on the running of the engine. 

3 The transfer pump also has to overcome 
the resistance to flow caused by the fuel filter. 
For this reason, the effects of filter clogging 
are more pronounced, and filter life is 
generally less than when a separate lift pump 
is used. 

Engines with in-line fuel injection 
pump 

4 The in-line injection pump requires fuel to 
be supplied at a pressure of approximately 
1 bar, so a separate lift pump is always used 
(see illustration). The lift pump may be of the 
diaphragm or piston type; it may be driven 
from the injection pump or directly from the 
engine. In any case, it is fitted between the 
fuel tank and the fuel filter. The fuel 
supply lines between the lift pump and the 
injection pump are under low pressure while 
the engine is running, so leakage will not 
result in air being drawn in, but in fuel leaking 
out. 


Engines with common rail fuel 
injection system 

5 In a common rail fuel injection system, a 
separate lift pump is used to pump fuel from 
the tank to the high-pressure pump, via the 
fuel filter. There are several different types 
of fuel lift pump in use on common rail 
systems, but the two most common are the 
roller-cell electric type (often submerged in 
the fuel tank), and the engine-driven gear 
type. The fuel supply lines between the lift 
pump and the high-pressure pump are under 
low pressure while the engine is running, so 
leakage will not result in air being drawn in, 
but in fuel leaking out. 

Engines with “pump injector' injection 
system 

6 In a ‘pump injector’ fuel injection system, a 
separate lift pump is used to pump fuel from 
the tank to the injectors, via a fuel filter. The 
VW system uses a vane-type fuel lift pump, 
driven from the engine camshaft. The fuel 
supply lines between the lift pump and the 
injectors are under low pressure while the 
engine is running, so leakage will not result in 
air being drawn in, but in fuel leaking out. 


Fuel filter and water trap 


7 On most passenger vehicles, the fuel filter 
and water trap are combined into one unit. 
Some light commercial and many off-road 
vehicles have a separate water trap and/or 
pre-filter (see illustration). 

8 The water trap is necessary because water 
vapour from the atmosphere can condense in 
diesel fuel storage tanks (or even in the 
vehicle's fuel tank if it is left standing for a 
long time). This does not happen to the same 
extent in petrol storage tanks because of the 
higher vapour pressure of petrol. 

9 In practise, water may rarely be found in the 
trap of a vehicle in regular use, as long as fuel 
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3.4 Fuel supply and return lines - in-line pump with lift pump 
@ Robert Bosch Limited 


is being purchased from a reputable source 
with a good turnover. This should not be 
taken as a reason to neglect periodic draining 
of the trap, unless a ‘water-in-fuel’ warning 
light is fitted. 

10 The fuel filter is vital to the correct 
functioning and long life of the fuel injection 
system components. A clogged filter will 
reduce performance, and (through its effect 
on system pressure) can cause smoking and 
erratic running on some engines. A filter which 
allows particles of dirt to pass will cause early 
failure of an injection pump. 


Bleeding air from the fuel supply 
system 


11 On all systems, it is necessary to stop air 
entering the fuel supply lines, and to bleed out 
air which enters during maintenance and 
repair work. Methods of bleeding are 
described in Chapter 8. 

12 On systems using a separate lift pump, a 
self-bleeding facility can be provided by the 
fuel return system, using overflow valves or 
restrictors on the injection pump and/or filter 
(see illustration). When the pump is 
operating, a proportion of the fuel pumped is 
returned to the tank by the valves or 
restrictors; because they are at the highest 
point of the filter head or pump, air or fuel 
vapour bubbles automatically go into the 
return line to the tank. 

13 The distributor type pump is also self- 
bleeding via its fuel return orifice, but the 
orifice is relatively small, and cannot handle 
large quantities of air in the fuel. Most 
common rail and ‘pump injector’ systems are 
self-bleeding. 


Low temperature operation 


14 As mentioned in Section 2, when diesel fuel 
is subjected to low temperatures, some of the 
hydrocarbon molecules join together to form 
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3.7 Water trap fitted to a Range Rover 
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in-line pump with self-bleeding fuel system 


© Robert Bosch Limited 


paraffin wax compounds. This causes the fuel to 
become cloudy in appearance. The temperature 
at which this happens is known as the cloud 
point; the fuel will still flow satisfactorily, and the 
engine will still run normally. 

15 If the temperature falls further, the wax 
compounds combine, and present an 
increased resistance to flow. Eventually, the 
fuel will no longer flow, having a consistency 
similar to cold custard. The temperature at 
which this happens is known as the pour point. 
Obviously, if the fuel will not flow from the tank, 
the engine will not run at all. To get rid of these 
wax compounds completely, the fuel has to be 
raised to a much higher temperature than that 
at which the compounds formed. 

16 In practise, problems start at a 
temperature between the cloud point and the 
pour point, when the wax compounds are not 
large enough to stop the fuel flowing from the 
tank, but are large enough to block the fine 
pores of the fuel filter element. This 
temperature is known as the cold filter 
plugging point (CFPP). 


Complete device located on the 
fuel filter mounting 
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NE-—— cc | dismantle, remove the filter element and 
unscrew the ring nut NE-—— cc — | a socket wrench 


17 When the cold filter plugging point has 
been reached, the engine may start normally 
but then stop almost immediately, or idle 
normally but refuse to speed up. If the filter 
can be warmed sufficiently to allow the fuel to 
flow freely, this will cure the problem, at least 
until the next cold start (NEVER use a naked 
flame for this — use a hair dryer or fan heater). 
In bad cases, it will be necessary to fit a new 
filter element. Once the engine has warmed 
up, the under-bonnet temperature is high 
enough to stop wax forming in the filter. 

18 The oil companies alter the composition 
of the fuel in winter to reduce low-temperature 
problems. Winter-grade diesel fuel should be 
useable at temperatures well below freezing 
without extra additives or heating (the 
composition of winter fuel will vary depending 
on the country in which it is being used, and 
the temperatures likely to be encountered). 

19 Fuel waxing obviously has a worse effect 
if the fuel filter element is not in good 
condition, and some manufacturers specify 
the renewal of the filter element at the 
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3.23a Electrically-operated fuel heater incorporated in the filter head 


beginning of every winter, regardless of the 
mileage covered since the previous renewal. 


Anti-waxing or anti-gel fuel 
additives 


20 Fuel additives are available to lower the 
temperature at which filter plugging occurs, 
but not all vehicle manufacturers approve 
their use. The additive (which is added to the 
fuel tank) has to mix with the fuel before 
waxing occurs - it is no good trying to avoid it 
once the problem has already begun. 

21 Protection against waxing can also be 
achieved by adding a proportion (typically 
10 to 20%) of petrol or paraffin to the fuel. 
Some vehicle manufacturers recommend or 
tolerate this, while others forbid it. There is no 
doubt that the practise works, but there are 
various objections to it: 

a) A petrol/diesel mixture is more 
inflammable than plain diesel fuel, and 
gives off explosive vapour. If too much 
petrol is added, it will not mix with the 
diesel, but will float on top of it. 

b) Combustion of a petrol/diesel mixture is not 
as smooth as combustion of pure diesel. 

c) Petrol or paraffin will reduce the 
lubricating properties of the fuel, and 
perhaps cause accelerated injection 
pump wear. 

d) Paraffin in the UK is not taxed as a road fuel, 
so its use in vehicle fuel tanks is an offence. 


Fuel heaters 


22 An alternative approach to fuel waxing 
problems is to heat the fuel before it arrives at 
the filter. Some vehicle manufacturers fit a fuel 
heater as standard, and heater kits are 
available from various manufacturers for 
aftermarket fitting. 

23 Some fuel heaters are electrically- 
operated, forming part of the filter head, or 
positioned between the fuel tank and filter 
(see illustrations). A thermostatic switch 


3.23b Fuel flow through the filter and 
heater element 
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ensures that the heater is only energised 
when the temperature is low. Generally, the 
heater is not energised until the ignition is 
Switched on. 

24 Other types of fuel heater use engine 
coolant as the heating medium - this will 
obviously not be effective if the temperature is 
already so low that the engine will not start. 
25 The fuel heater fitted to later VW models 
diverts fuel from the return line back into the 
filter when the temperature is low (see 
illustrations). The fuel returning from the 
pump and injectors warms up rapidly once 
the engine is running, so provided the engine 
will start, plugging of the filter should not 
occur. VW claim that the use of this type of 
heater, in conjunction with appropriate winter- 
grade fuel, dispenses with the need for anti- 


3.25b Fuel flow through filter at low 
temperature - VW self-heating system 
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Fuel supply and return lines - VW self-heating system 


waxing additives down to -24?C. Some other 
manufacturers use a similar system on 
vehicles destined for cold climates. 


4 Fuelinjection pumps - 
general 


1 The function of an injection pump is to 
supply fuel to the injectors at the correct 
pressure, at the correct moment in the 
combustion cycle, and for the length of time 
necessary to ensure efficient combustion. 

2 Pump characteristics are carefully matched 
to a particular engine. This matching extends 
to the delivery valves, injector pipes and the 
injectors themselves. Substitution of any of 
these items with those from another engine or 
pump will not necessarily be successful, even 
if the substitute items have the same external 
dimensions. 

3 The in-line pump was developed by Robert 
Bosch in the 1920s, and is still in use (with 
some refinements, but basically unchanged) 
to this day. On small passenger car engines, it 
has been largely superseded by the 
distributor pump, but it may still be found on 
some light commercial vehicles. 

4 The distributor pump has a single high- 
pressure pump element. As the name implies, 
fuel under pressure is distributed to each 
injector in turn. The pump contains its own 
governor mechanism and lift pump. 


Governors 


5 All diesel fuel injection pumps have a 
governor, either mounted externally (in-line 


pump) or built into the pump housing 
(distributor pump). The governor on a road- 
going vehicle engine always regulates idle 
speed and maximum speed. 

6 Regulation is necessary because the fuel 
delivery from an ungoverned fuel injection 
pump varies more or less directly with engine 
speed. Engine speed, on the other hand, 
varies according to load and fuel delivery. At 
idle, an ungoverned engine would either slow 
down, so reducing fuel delivery, and stall; or it 
would speed up, increasing fuel delivery, and 
carry on doing so until a mechanical failure 
occurred. 

7 Maximum speed regulation prevents the 
engine from being damaged by over-revving if 
its load is reduced or suddenly removed. 

8 Some types of governor also control 
speeds in between idle and maximum. These 
are known as variable-speed or all-speed 
governors. 

9 Additional features found on some 
governors include the contro! of starting fuel 
delivery (which may exceed normal full-load 
delivery) and varying full-load delivery in 
proportion to engine speed. This last feature 
is known as torque control. 

10 The various governor types are described 
in more detail in the Sections dealing with the 
pumps to which they are fitted. 


Torque control 


11 Torque control is the name given to 
systems which vary full-load fuel delivery 
according to engine speed, in order to match 
more closely the optimum fuel requirement. 

12 The fuel requirement of a non- 
turbocharged engine reduces in its upper 
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4.16 Injection pump delivery with and 
without torque control - curve shows 
actual fuel requirement 


@ Robert Bosch Limited 
a Negative torque control 
b Positive torque control 
— Pump delivery without torque control 
... Pump delivery with torque control 


speed ranges, but fuel delivery from an 
injection system without torque control 
increases with speed. 

13 If the pump is set to deliver the optimum 
amount of fuel at low speeds, too much will 
be delivered at high speeds, and the engine 
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will smoke or overheat. On the other hand, if 
the pump is set only to deliver the optimum 
amount of fuel for high speeds, less fuel will 
be delivered at low speeds than could be 
burnt, and the engine will not produce as 
much torque as it could. 

14 To correct this situation, a system is 
needed which will reduce fuel delivery with 
increasing speed. This is known as positive 
torque control. 

15 With turbocharged engines, the opposite 
situation can arise: at higher speeds, the fuel 
requirement rises faster than the pump 
output. In this case, fuel delivery must be 
increased with speed, and this is known as 
negative torque control. 

16 In practise, an engine may need to be the 
subject of both positive and negative torque 
control in order to produce its optimum output 
over all speed ranges (see illustration). 

17 Positive torque control can take place in 
the governor, or it can be a feature of pump 
delivery valve design. Negative torque control 
can only take place in certain types of 
governor. Both systems are described in more 
detail in the Sections dealing with the pumps 
to which they are fitted. 


5.3 Cutaway view of a Bosch PES in-line fuel injection pump 


11 Plunger return spring 
12 Spring seat 
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1 Delivery valve holder 6 Inlet/spill port 
2 Spacer 7 Helix 
3 Spring 8 Pump plunger 


4 Pump barrel 


5 Delivery valve 10 Control arm 


9 Control sleeve 


13 Roller tappet 
14 Cam 
15 Control rod 


5 In-line injection pumps and 
governors 


1 The function of a fuel injection pump is to 
supply fuel to the injectors at the correct 
pressure, at the correct moment in the 
combustion cycle, and for the length of time 
necessary to ensure efficient combustion. 

2 Pump characteristics are carefully matched 
to a particular engine. This matching 
extends to the delivery valves, injector pipes 
and the injectors themselves. Substitution of 
any of these items with those from another 
engine or pump will not necessarily be 
successful, even if the substitute items have 
the same external dimensions. 


BOSCH PUMPS AND 
GOVERNORS 


Bosch PE pump 


Basic principles 

3 The in-line pump is a series of separate 
single-plunger pumps (one per engine 
cylinder) contained in one housing, and with a 
shared control system (see illustration). A 
camshaft inside the pump is driven at half- 
engine speed by timing gears, a chain or a 
toothed belt. The cams operate the injection 
pump plungers via roller tappets. Spring- 
loading between the plungers and tappets 
keeps the latter in contact with the cams. 

4 Each pump plunger works in a barrel (see 
illustration). Each barrel has at least one fuel 
delivery port. At the top of the barrel is a fuel 
delivery valve. The delivery valve is connected 
to a fuel pipe, the other end of which is 
connected to the relevant fuel injector. 
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5.4 Bosch PE pump plunger and two-port 


barrel 
© Robert Bosch Limited 
1 Inlet port 4 Plunger 
2 Vertical groove 5 Inlet/spill port 
3 Barrel 6 Helix 
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5.10 Bosch PE pump plunger versions 


© Robert Bosch Limited 
Lower helix 
Upper helix 
Upper and lower helix 
Starting groove 
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Downward movement of the plunger allows 
the barrel to fill with fuel. Upward movement 
forces fuel under pressure out of the delivery 
valve and so into the injector. 

5 The pump cams are arranged so that each 
plunger delivers fuel to the appropriate 
injector in the engine firing order. The cam 
profiles are also important in determining the 


point at which injection starts, and its 
duration. 

6 Lubrication of the camshaft, bearings and 
roller tappets is by connection to the engine's 
lubrication system. Lubrication of the high- 
pressure components is carried out by the 
fuel. 


Plunger and barrel construction 


7 The plunger and barrel are a matched 
assembly, made to very fine tolerances. Some 
leakage of fuel takes place between them, but 
this is an intentional feature of the design, and 
is necessary for lubrication. (This leaked fuel is 
returned to the suction side of the pump by a 
drilling in the barrel, so that it does not enter 
the engine oil and dilute it.) The barrel has one 
or two ports for fuel delivery and return (spill). 
8 The bottom of the plunger is connected to a 
control sleeve. This sleeve can rotate the 
plunger while still allowing it to go up and 
down. All the control sleeves in the pump are 
connected to one control rod. 

9 The plunger has a vertical groove machined 
on one side and extending to the top. In the 
simplest design, a single helical groove meets 
the vertical groove. When the plunger is 
rotated in the barrel, this changes the point in 
the plunger stroke at which the helical groove 
covers and uncovers the port. 

10 Practical requirements in areas such as 
noise reduction, exhaust emission control and 
cold start characteristics mean that plungers 
typically have more that the two grooves just 
described, but the basic principle remains the 
same: by rotating the plunger in the barrel, 
both the amount of fuel injected and the 
moment at which injection occurs can be 
altered (see illustration). 

The pump working cycle 

11 The pump has a defined working cycle. 
The phases of the cycle are clearly shown 
(see illustration). 

12 The first phase of the cycle is the fuel 
inlet. With the plunger at BDC, both inlet ports 


5.11 Bosch PE pump working cycle 
@ Robert Bosch Limited 


1 BDC (fuel inlet) 
2 Prestroke 
3 Retraction stroke 


4 Effective stroke 
5 | Residual stroke 
6 TDC (end of residual stroke) 


A Plunger chamber 
B Suction gallery 


are open, and fuel flows from the pump 
suction gallery into the barrel. 

13 As the plunger rises in the barrel, the 
phase known as prestroke begins. Prestroke 
lasts until the plunger has closed off both inlet 
ports. 

14 The plunger continues to rise, and the 
retraction stroke begins. During this phase, 
the fuel pressure is rising, but the delivery 
valve has not opened because the pressure is 
not great enough. 

15 As soon as the delivery valve opens, the 
effective stroke begins. Movement of the 
plunger now forces fuel up the pipe to the 
injector, and fuel injection takes place. The 
amount of fuel delivered depends on the 
length of the effective stroke. 

16 The end of the effective stroke occurs 
before TDC, when the helix uncovers an inlet 
port. The fuel under pressure spills out of the 
port, the delivery valve closes, and injection 
stops. The plunger carries on to TDC, and this 
is known as the residual stroke. 

17 The plunger now returns to BDC, and the 
cycle begins again. On the way down, the 
plunger again covers both inlet ports, and 
during this phase of operation, a vacuum will 
be produced in the barrel until the inlet ports 
are uncovered and fuel can flow in. 


Delivery valves 


18 The delivery valve separates the pump 
barrel from the injector pipe. The valve only 
opens when the pressure in the barrel 
exceeds a certain value, and closes as soon 
as pressure begins to drop. This contributes 
to precise beginning and ending of injection. 

19 In its simplest form, the delivery valve 
consists of a spring-loaded plunger in a 
holder (see illustration). The size and shape 
of the plunger are matched to the length and 
diameter of the injector pipe. When the valve 
closes, the retraction of the plunger increases 
the effective volume of the fuel pipe by a 


5.19 Delivery valve closed (a) and open (b) 
© Robert Bosch Limited 
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5.21 Delivery valve with return-flow 
restrictor 


© Robert Bosch Limited 


1 Valve body 
2 Spring 


3 Plate with return- 
flow restrictor 
4 Valve holder 


calculated amount. This relieves the pressure 
in the pipe and makes the injector shut 
cleanly. 

20 The delivery valve can also be part of a 
torque control system. (For an explanation of 
torque control, see Section 4.) This is done by 
profiling the plunger so that it offers a greater 
resistance to fuel flow at higher velocities. 

21 A further refinement, known as return-flow 
restriction, allows the delivery valve to play an 
important part in reducing turbulence and 
cavitation in the injector pipe. The return-flow 
restrictor valve sits on top of the delivery 
valve. It offers little resistance to fuel flow in 
the forward direction, but damps out the 
reverse-pulse which occurs when the injector 
needle snaps shut (see illustration). 


Pump control 


22 As mentioned earlier, the amount of fuel 
delivered is controlled by rotating the plunger 
in the barrel, so varying its effective stroke. 
The plunger is turned by a control sleeve. All 
the control sleeves are connected to one 
control rod, which is in turn connected to the 
governor. The rod may be connected to the 
sleeves by gear teeth (rack and pinion), or by 
slots and levers (see illustration). 

23 If the plunger is turned so that its vertical 
groove is in line with a delivery port, the port 
will be exposed for the whole cycle, and no 
fuel delivery will take place. This position is 
selected when it is desired to stop the 
engine. 

24 An adjustable stop may be fitted to the 
control rod, to limit its travel in the 'increased- 
delivery' direction, so limiting the maximum 
fuel delivery of the pump. Some engines 
require more fuel at start-up than at fuli-load, 
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5.22 Variation of fuel delivery 
© Robert Bosch Limited 


a Maximum delivery 
b Partial delivery 
c Zero delivery 


and in this case, the stop is temporarily 
bypassed. 


Governor types 


25 A centrifugal minimum-maximum type 
governor is usually fitted to this type of pump, 
though occasionally a pneumatic governor will 
be found. These are described later in this 
Section. 


Timing mechanisms 


26 A centrifugal advance device is 
incorporated in the pump drive, in order to 
advance injection timing with increased speed 
(see illustration). 


Identification and detail differences 


27 Pumps prefixed PE have a flat base or 
cradle mounting while those prefixed PES 
have an end flange mounting. Most pumps 
found on small and middle-sized engines will 
be type M (the smallest) or type A. Type 
MW and P pumps are of heavier construction, 
and ` capable of higher maximum 
pressures, but the principles of operation are 
the same. 
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5.26 Cutaway view of centrifugal advance 


coupling 
© Robert Bosch Limited 
1 Hub 4  Compensating 
2 Housing eccentric 
3 Adjusting 5 Flyweight 
eccentric 6 Adjusting disc 


Governors fitted to Bosch PE 
pumps 


Introduction 


28 One ofthe following types of governor will 
be found fitted to every Bosch PE pump. The 
governors divide into two basic types: 
centrifugal and pneumatic. The centrifugal 
governors are all further subdivided according 
to their spring arrangements (incorporated 
into the weight assemblies, or remote), and 
according to their speed regulation range 
(idle/maximum or variable). 


Maintenance 


29 Governor lubrication is almost always 
integral with that of the injection pump. When 
a separate oil filler/level plug or dipstick is 
provided, the oil level should be checked 
every 1000 miles (1500 km) or 50 hours. The 
oil level may rise due to fuel dilution, and in 
this case the excess must be drained off when 
checking. Every 10 000 miles (15 000 km) or 
500 hours, the oil should be renewed. 


RQ centrifugal governor 


30 The RQ governor is a centrifugal 
idle/maximum speed governor. It is fitted to 
pump types A and P. 

31 The governor is mounted on the end of 
the pump. The governor hub is driven, via a 
vibration damper, from the pump camshaft. 
The hub carries two flyweights, each weight 
with its own spring set. Bellcranks convert the 
radia! movement of the weights into axial 
movement of a slider. Movement of the slider 
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5.31a Cutaway view of the RQ centrifugal governor 


© Robert Bosch Limited 
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5.31b RQ centrifugal governor schematic diagram 


© Robert Bosch Limited 


is transmitted to the pump control rod via a 
fulcrum lever (see illustrations). 

32 The engine speed control! lever is also 
connected to the fulcrum lever, via a guide block 
which slides up and down inside a channel in 
the lever. This sliding linkage alters the effective 
pivot point of the fulcrum lever for the governor, 
and ensures that even at low speeds, the 
centrifugal force of the weights is sufficient to 
move the control rod (see illustration). 

33 The spring set in each weight is made up of 
three springs arranged concentrically. The outer 
spring bears directly on the flyweight, while the 
inner springs bear on an inner seat. The outer 
ends of all the springs bear on an outer seat, the 
position of which is adjustable by a nut. 

34 At low speeds, only the outer spring is 
effective, the force of the other two being 
taken on the inner seat. When the outer spring 
is compressed far enough by the weight, the 
weight bears on the inner seat. This marks the 
end of idle speed control. 

35 Further increase in speed increases the 
force of the flyweight until it is great enough to 
compress all three springs. At this point, 
which marks the beginning of maximum- 
speed control, the inner seat moves with the 
weight (see illustration). 


Start-up 


36 The accelerator pedal is fully depressed, 
which moves the control lever to the full-load 
position. The pump control rod overcomes 
the resistance of the spring-loaded full-load 
stop, and moves into the position for starting 
fuel delivery (see illustration). 

37 When the engine begins to operate, the 
driver releases the accelerator, and idle 
regulation begins. 


Idling 


38 The control lever rests against its idle 
stop. If engine speed reduces, the governor 
weights move inwards, and the control rod is 
moved in the direction of increased fuel 
delivery (see illustration). if engine speed 
rises, the reverse occurs. 


On the road 
39 As soon as the accelerator pedal is 
depressed and the engine speed rises above 


idle, the governor weights compress the idle 
speed control springs fully and rest on the 
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5.32 Variable fulcrum point in RQ governor 
© Robert Bosch Limited 
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5.35 RQ governor flyweights and springs at various speeds 


a Stationary 


© Robert Bosch Limited 
b Idling 
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5.36 RQ governor in "start" position 
© Robert Bosch Limited 


inner spring seats. The position of the weights 
does not alter until maximum speed is 
approached. At intermediate speeds, fuel 
delivery is determined by the position of the 
accelerator. 

Maximum speed 

40 When the flyweights begin to compress 


the maximum-speed control springs, the 
fulcrum lever moves the control rod to reduce 
fuel delivery (see illustration). The position of 
the control rod is thus dependent both on the 
governor and on the position of the 
accelerator. If engine speed continues to rise, 
the effect of the governor exceeds that of the 
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5.38 RQ governor in “idie” position 
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accelerator, to the point where fuel delivery 
may be cut off altogether. 

Torque control 

41 Positive torque control is achieved by 
introducing an extra spring in series with the 
maximum-speed control springs (see 
illustration). The travel which this spring 
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5.42 Cutaway view of Bosch RQV governor 
© Robert Bosch Limited 


allows can be varied with shims. The weights 
begin to compress the torque contro! springs 
at some speed in between idle and maximum 
speed. Fuel delivery is then reduced with 
increasing speed, until the torque control 
travel is taken up. 


RQV centrifugal governor 


42 The RQV governor closely resembles the 
type RQ just described, but it also 
incorporates a variable-speed control function 
(see illustrations). (A variant known as a 
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combination governor has control over a part 
of the intermediate speed range, but has an 
uncontrolled speed range as well.) It is fitted 
to pump types A and P. 

43 The flyweight springs on this governor 
type are graded so that there is continuous 
movement of the weights over the entire 
speed range, instead of just around idle and 
maximum speed. 

44 The connection between the governor and 
the fulcrum lever is spring-loaded by a spring 
known as a drag spring (see illustration). 


Start-up 


45 The control lever is moved to the full-load 
position (accelerator pedal fully depressed). 
The pump control rod moves past the 
automatic full-load stop, which is unlatched, 
and into the position for starting fuel delivery. 


Idling 


46 The governor functions in the same way 
as the RQ governor. 


On the road 


47 For each position of the accelerator pedal, 
there is an engine speed at which regulation 
begins. When the pedal is initially depressed, 
the variable ratio of the fulcrum lever causes 
the pump control lever to take up the 
'maximum-delivery' position, even if full throttle 
has not been applied. Further depression of the 
accelerator will tension the drag spring. 

48 As the engine speed rises, the flyweights 
move outwards, but they have no effect on the 
control rod until the tension in the drag spring 
has been released. Further movement of the 
weights then results in decreased fuel delivery. 
49 increasing load will tend to reduce engine 
speed, and the flyweights will move inwards. 
At first, this movement will result in control rod 
movement to increase fuel delivery. When the 
control rod full-load stop is reached, further 
movement of the weights inwards will tension 
the drag spring (see illustration). 
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5.52 Cutaway view of Bosch RQV-K governor 
© Robert Bosch Limited 


50 Reducing load and increasing speed will 
move the flyweights outwards, reducing fuel 
delivery. Once the control rod reaches the 
shut-off position, further movement of the 
weights will compress the drag spring. 


Torque control 

51 Positive torque control is applied using 
the drag spring and a spring-loaded control 
rod stop. 
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RQV-K centrifugal governor 


52 The RQV-K governor has the same type of 
weight and spring assembly as the type RQV. 
It differs from the RQV (and from all other in- 
line pump governors) in the system used for 
torque control, and in the fact that negative as 
well as positive torque control can be applied 
(see illustration). It is fitted to pump types A 
and P. 

53 The fulcrum lever is connected to the 
pump control rod by a spring-loaded strap. 
The fulcrum lever and strap meet at a rocker 
which runs along a curved track (rocker guide) 
at the full-load stop (see illustration). 

54 The fulcrum lever guide block runs in a 
track on a plate cam. The cam is pivoted at 
one corner, and attached to a return spring. 


Start-up 


55 The control lever is moved to the 
maximum-speed position (accelerator pedal 
fully depressed). The rocker moves under the 
full-load stop, and the pump control rod is 
moved to the starting delivery position. 


Idling 


56 The governor functions in the same way 
as the RQ governor. 


On the road 


57 As with the RQV governor, for each 
position of the accelerator pedal, there is an 
engine speed at which regulation begins. 
Speed regulation is still carried out by the 
flyweights, but the full-load delivery is affected 
by the torque control systems. 


Torque control 


58 If the accelerator pedal is fully depressed 
at low speed, the fulcrum lever guide block 
moves downwards in the plate cam track and 
in the fulcrum lever channel (see illustration). 
The plate cam is lifted off its stop against the 
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5.59 RQV-K governor - full-load, 
medium-speed position 
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effort of the return spring. The fulcrum lever 
moves the control rod into the maximum- 
delivery position. This position is determined 
by the profile of the rocker guide; at low 
speed, the rocker arm contacts the bottom of 
the guide. 

59 As speed rises, flyweight movement is 
transmitted to the fulcrum lever. The guide 
lever and the fulcrum lever are both raised, so 
the rocker arm moves further up the guide. 
With the ‘fishtail’ shape guide shown in the 
illustrations, movement from the bottom of the 
guide towards the middle section increases 
fuel delivery (negative torque control) (see 
illustration). 

60 Further increase in speed takes the rocker 
arm up onto the reverse slope of the fishtail. 
Maximum delivery is reduced with increasing 
speed (positive torque control). 
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5.61a Cutaway view of Bosch EP/RSV governor 
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EP/RSV centrifugal governor 


61 The EP/RSV governor is a variable-speed 
type. Unlike the RQ series governors, it has 
only one governor spring, which is separate 
from the flyweights. The governor spring is 
attached to a lever known as the tensioning 
lever. Additional springs are used for 
starting, idling, and torque control (see 
illustrations). 
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Start-up 


62 With the engine stopped, the starting spring 
acts unopposed on the fulcrum lever, which 
moves the pump control rod into the position 
for starting fuel delivery (see illustration). This 
happens without the accelerator pedal being 
depressed. 

63 As soon as the engine turns, the 
flyweights begin to swing out. The sliding bolt 


5.62 EP/RSV governor in starting position 
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5.65 EP/RSV governor in idling position 
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moves the guide lever (and through it, the 
fulcrum lever), overcoming the force of the 
starting spring, and the pump control rod is 
moved into the idling position. 


Idling 


64 With the speed control lever on the idle 
stop, the governor spring is almost slack. This 
lack of tension allows the flyweights to move 
outwards, even at low speed. Outward 
movement of the weights with increased 
speed moves the guide lever and fulcrum 
lever in the direction to reduce fuel delivery, 
and vice-versa. 

65 In this phase of operation, the tensioning 
lever is resting on the auxiliary idle spring. The 
auxiliary spring acts against the force 
transmitted by the flyweights, and gives greater 
smoothness of control (see illustration). 


On the road 


66 When the accelerator pedal is depressed, 
the speed control lever moves off the idle 
stop. Movement of the swivelling lever by the 
control lever increases the tension of the 
governor spring. This increased spring force 
overcomes that of the flyweights. The 
tensioning lever is drawn against the full-load 
stop, and the control rod is moved to 
maximum delivery. 

67 As engine speed rises, the force exerted 
by the flyweights comes back into balance 
with the governor spring force. The control 
rod is moved back towards reduced fuel 
delivery until the forces are in balance, and 
engine speed stabilises at this level. 

68 If the accelerator is depressed as far as 
possible, the speed control lever moves up 
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against the maximum-speed stop. The 
swivelling lever applies the maximum tension 
to the governor spring. As long as the spring 
force exceeds the force of the flyweights, fuel 
delivery is at maximum. 

69 As engine speed approaches the 
governed maximum, the force of the 
flyweights once more prevails. The tensioning 
lever is moved away from the spring, and the 
fulcrum lever moves the control rod towards 
the shut-off position. 


Torque control 


70 Positive torque control is achieved using a 
spring in the tensioning lever. With the 
tensioning lever resting on the full-load stop, 
rising speed will cause the torque control 
spring to be compressed before the 
tensioning lever moves. Compression of the 
spring allows the guide lever, the fulcrum lever 
and the control rod to move towards reducing 
fuel delivery (see illustrations). 


Shut-off 


71 Shut-off may be carried out by moving the 
speed control lever to a shut-off position, 
when lugs on the swivelling lever press on the 
guide lever. The guide lever moves the 
fulcrum lever, which brings the pump control 
rod into the shut-off position. 

72 Sometimes a separate stop lever is used. 
This achieves the same result by acting on the 
fulcrum lever. 


EP/RS centrifugal governor 


73 The EP/RS governor is an idle/maximum 
speed unit based on the EP/RSV governor 
described previously. The swivelling lever 
which alters governor spring tension in the 
EP/RSV governor is locked into (he: 
maximum-speed position. Speed control is 
carried out by a lever acting on the fulcrum 
lever. The idle and torque control springs are 
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5.73a Sectional view of Bosch EP/RS governor 
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housed in a retainer in the tensioning lever 
(see illustrations). 

Start-up 

74 The accelerator pedal must be fully 
depressed. Pressure of the idle spring on the 
sliding bolt moves the lever assembly and 
pump control rod to the starting fuel delivery 
position. 

75 When the engine starts, the accelerator 
pedal is released. The flyweights move 
outwards, and the sliding bolt moves the lever 
assembly into the idling position. 

Idling 

76 The force exerted by the flyweights 
balances that of the idling spring. A reduction 
in speed reduces the flyweight force, and 
moves the lever assembly to increase fuel 
delivery, and vice-versa. 

On the road 


77 Speeds between idle and maximum are 
not controlled by the governor (except for 
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torque control, as described later). The 
position of the accelerator pedal determines 
fuel delivery. 

78 At maximum speed, the flyweight force 
exceeds the governor spring force, and the 
sliding bolt moves the lever assembly to 
reduce fuel delivery. 


Torque control 


79 Torque control is achieved in the same 
way as on the EP/RSV governor. 


Centrifugal governor control 
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80 Stops are provided to limit control lever 
travel in the positions for shut-off and 
maximum fuel delivery. Depending on 
governor type and application, these stops 
may be fixed, variable or spring-loaded, and 
additional stops may be provided. 
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81 The spring-loaded idle speed stop bears 
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on a stop lever on the end of the control lever 
shaft. In normal use, the spring-loading 
keeps the shaft in the idle position (see 
illustration). 

82 When it is wished to stop the engine, 
operation of the stop control overcomes the 
resistance of the idle speed stop spring. The 
control lever is moved into the stop position. 
When the engine has stopped and the control 
is released, the spring moves the lever back 
into the idle position. 


Reduced-delivery stop 


83 This stop limits contro] lever shaft travel 
towards maximum speed or maximum 
delivery. It may be used for setting a fixed 
intermediate speed. 

84 The stop is spring-loaded, and is 
controlled by a shaft with a flat on it. When the 
shaft is turned, the flat raises the stop out of 
the way of a stop lever on the control lever 
shaft (see illustration). Maximum speed or 
delivery is then available. 


5.84 Sectional views of reduced delivery stop 
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Centrifugal governor control rod 
stops 


85 Control rod stops are mainly concerned 
with releasing or blocking the excess fuel 
delivery required for start-up, and with torque 
control. They may also be used as part of a 
manifold pressure compensation system. 


Rigid excess fuel stop 


86 This type of stop is fitted to RQ governors. 
When the accelerator pedal is depressed for 
start-up, the stop limits the travel of the 
control rod to that required for starting fuel 
delivery. When the engine is running, the initial 
movement of the flyweights draws the control 
rod away from the stop. 

87 The position of the stop is adjustable by 
means of a locknut and a threaded section. 


Spring-loaded excess fuel stop 


88 This is a development of the rigid stop. 
The accelerator pedal has to be depressed to 
overcome the spring-loading of the stop 
during initial start-up. As soon as the pedal is 
released, the spring moves the control rod 
back (see illustration). 


Automatic full-ioad stop 


89 The components of this type of stop are a 
spring-loaded rocker arm and a full-load 
strap. When the engine is not running, 
pressure of the sliding bolt on the rocker arm 
moves the full-load strap downwards. This 
allows the contro! rod to move past the 
normal full-load position for start-up (see 
illustration). 

90 With the engine running, the sliding bolt 
moves away from the rocker arm. The rocker 
arm lifts the full-load strap. The stop on the 
strap limits control rod movement to normal 
full-load. 


Full-load stop with external torque 
control (RQV governor) 


91 This stop has two functions. When an 
external draw lever is operated, a locking bolt 
allows movement of the stop to the start-up 
fuel delivery position. The other position of the 
draw lever puts the stop in the normal full- 
load position. 

92 With the engine running, the balance of 
forces between the torque control spring and 
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the governor drag spring provides a torque 
control function. When the torque control 
lever is moved to increase speed, the greater 
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Torque-control travel 


tension on the drag spring moves the control 
rod into an increased-delivery position (see 
illustration). As speed increases, the drag 


Control rod 
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spring relaxes, and the torque control spring 
moves the control rod to reduce fuel delivery. 
Thus fuel delivery is reduced with increasing 
speed (positive torque control). 

93 The speed at which torque control begins 
can be adjusted by altering the tension of the 
torque control spring. The travel allowed for 
torque control can be varied using shims. 


Full-load stop with internal torque 
control (RQV governor) 


94 This type of stop uses a pivoting stop bolt. 
attached to a rocker. One end of the rocker is 
under pressure from the torque control spring. 
At low engine speeds, the force of the drag 
spring is greater than that of the torque 
control spring, and the stop is in the normal 
full-load delivery position. As engine speed 
rises, the drag spring relaxes, allowing the 
torque control spring to move the rocker. The 
stop bolt pivots with the rocker, and sets a 
reduced full-load delivery position (see 
illustration). 

95 The tension of the torque control spring 
can be adjusted by a screw which bears on 
the spring. Torque control travel is adjusted 
by another screw at the other end of the 
rocker. 


Manifold pressure compensation 
(LDA) 


96 Manifold pressure compensation is 
applied to turbocharged engines. It is 
explained fully in Section 6 — see Bosch VE 
pump. 

97 The manifold pressure compensator is 
mounted on top of the pump. It contains a 
flexible diaphragm, which is subject to spring 
(and atmospheric) pressure on one side, and 
to inlet manifold pressure on the other. 
Movement of the diaphragm is transmitted by 
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a threaded pin to a bellcrank. The other end of 
the bellcrank bears on the control rod strap 
(see illustration). 

98 When manifold pressure is at its 
maximum (full turbo-boost), the bellcrank 
moves in the direction to permit maximum fuel 
delivery. At reduced pressures, the bellcrank 
limits control rod movement. Adjustments are 
possible to determine the travel of the 
bellcrank, and also the manifold pressure at 
the beginning and end of travel. 

99 The bellcrank can be moved out of 
engagement with the control rod strap by 
means of a shaft. This is necessary when 
starting fuel delivery is required. The 
disengagement may be controlled 
mechanically (with a cable) or electrically (with 
a solenoid). 


Altitude compensation (ADA) 


100 Altitude compensation involves reducing 
the full-load fuel delivery with increasing 
altitudes, to compensate for the reduced 
density of the air. It is not normally found on 
UK models, though it is used elsewhere in 
Europe. 

101 Operation of the altitude compensator is 
similar to that of the manifold pressure 
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compensator. The altitude compensator 
contains a vacuum (aneroid) capsule, which 
moves a sliding bolt. The lower end of the bolt 
is connected to a cam plate, which acts on 
the full-load stop strap. 

102 As air density reduces, the aneroid 
capsule expands and the sliding bolt moves 
downwards. This movement is transmitted to 
the cam plate, which draws the full-load stop 
in the direction of reduced delivery. 


EP/M pneumatic governor 


103 The EP/M governor is a variable-speed 
type, and is found on pump types A and M. 
Unlike the other governors fitted to the PE 
pump, its operation is pneumatic, and 
depends on the provision or a throttle valve 
and a venturi in the inlet manifold. The main 
components of the governor are a diaphragm, 
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a vacuum chamber and a spring (see 
illustration). 

104 The governor spring tends to force the 
pump control rod in the direction of increased 
fuel delivery. A full-load stop in the governor 
limits this travel. Vacuum produced in the 
venturi acts on the diaphragm in opposition to 
the spring, and pulls the control rod towards 
the shut-off position. 


Start-up 


105 An excess-fuel-delivery stop is released 
by the start-and-stop lever, which is 
connected to a start control. The governor 
spring moves the control rod into the starting 
fuel delivery position (see illustration). 

106 When the start control is released, 
spring-loading on the stop restores the 
normal full-load stop position. 
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Idling 


107 The throttle valve is almost closed, and 
vacuum in the venturi is high. The vacuum 
acts on the governor diaphragm, and pulls the 
control rod towards the shut-off position (see 
illustration). 

108 If engine speed falls, the vacuum in the 
venturi will also fall, and the diaphragm will 
move to increase fuel delivery. If the engine 
speed rises, the vacuum will increase, and 
fuel delivery will be reduced. In this way, the 
idle speed is stabilised. 

109 On some designs of governor, an 
auxiliary idle speed spring is used (see 
illustration). This spring is stiffer than the 
main governor spring, and gives better 
regulation of idle speed. A switching cam may 
be used to unload the spring when the 
accelerator is moved out of the idle position. 
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5.112 EP/M governor at full speed - left, at full load; right, unloaded 
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110 A restrictor is sometimes fitted in the 
governor vacuum line, to damp out 
fluctuations in vacuum which occur at idle on 
engines with four or fewer cylinders. Another 
way of reducing the effect of fluctuations is to 
have some slack in the coupling between the 
diaphragm and the control rod, so that small 
pulsations of the diaphragm are not 
transmitted to the rod. 


On the road 


111 Depression of the accelerator pedal 
opens the throttle and reduces manifold 
vacuum. The governor spring moves the 


Torque-control spring Governor spring 


Full-load stop 


Control rod 
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control rod to increase fuel delivery. Engine 
speed will rise, and with it manifold vacuum, 
so that with increasing speed, the diaphragm 
moves the control rod back to reduce 
delivery. 

112 For any given throttle position, there is an 
engine speed at which the vacuum and spring 
forces will be in balance. An increase in load 
will tend to decrease engine speed, reducing 
the vacuum and so increasing fuel delivery. A 
decrease in load has the reverse effect (see 
illustration). 

113 The dimensions of the venturi are 
calculated so that at the maximum no-load 
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speed, even with the throttle wide open, the 
vacuum will be sufficient to move the control 
rod into the shut-off position. 


Torque control 


114 Positive torque contro! is achieved using 
a spring between the diaphragm and the 
control rod. When full throttle is applied at low 
rpm, vacuum is low or even negative, and the 
torque control spring is fully compressed by 
the governor spring. As the engine speeds 
up, the vacuum increases slightly, and the 
torque control spring can move the 
diaphragm and control rod to reduce fuel 
delivery (see illustration). 


Shut-off 


115 A stop control or actuator moves the 
start-and-stop lever into the shut-off position. 
The lever moves the control rod to stop fuel 
delivery. 


Reverse-operation protection 


116 If an engine with a pneumatic governor 
starts to run backwards - for instance because 
of kicking-back during starting — there is a 
danger of it running away, since the exhaust 
gases will be entering the inlet manifold, and 
the governor diaphragm will be under 
pressure. The pressure on the diaphragm and 
the governor spring will act in the same 
direction, to increase fuel delivery, and the 
engine will run backwards out of control. In the 
worst case, damage will be caused to the 
engine bearings by inadequate lubrication, and 
the air cleaner will catch fire because of the 
exhaust gases passing through it. 

117 To protect the engine against this 
runaway, an auxiliary venturi is provided 


Diaphragm bolt Diaphragm 


Max. torque-control travel 
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Venturi Throttle valve 
(idle-spaed position) 


Connection hose leading 
to vacuum chamber 


Forward operation 


5.117 Venturi airflow during forward and reverse engine operation 
© Robert Bosch Limited 


where the governor vacuum hose taps into 
the inlet manifold. In the event of reverse 
operation, the auxiliary venturi ensures that 
there is still a vacuum in the governor hose 
(see illustration). The engine can then be 
stopped by stalling it in gear, or by operating 
the stop control and fully depressing the 
accelerator. 


CAV PUMP AND GOVERNOR 


CAV Minimec pump 


Basic principles 

118 The CAV Minimec pump is similar in 
many respects to the Bosch PE pump 
previously described, being an in-line pump 
with an integral camshaft and a separate 
pumping element for each cylinder (see 
illustration). The version described here has a 
fuel lift pump, attached to the injection pump 
and driven by the injection pump camshaft. 
The low-pressure side of the pump is 
connected to the engine lubrication system; 
the high-pressure side is lubricated by the fuel 
passing through it. 


Fuel lift pump 


119 The fuel lift pump is of the diaphragm 
type, and has a hand-priming lever for use 


5.119 Fuel lift pump (A) and hand-priming 
lever (B) 


Reverse operation 


Control rod 


mm Oo wb 


Lift pump 


Injector pipe unions 
Excess-fuel plunger 


Governor weights 
Pump camshaft 


5.118 Cutaway view of a CAV Minimec pump 


when bleeding the fuel system (see 
illustration). The pump cover can be removed 
for attention to the diaphragm or valves. 


High-pressure pumping elements 


120 Each pumping element contains a 
plunger and barrel, which are matched to each 
other in production. At the top of each barrel is 
a delivery valve and a pressure control spring. 
Each barrel contains two inlet ports, through 
which fuel is supplied at lift pump pressure. 
The side of the plunger carries vertical and 
helical grooves; rotation of the plunger will 


B 


alter the point in the stroke at which the helical 
groove uncovers an inlet port. 


The pump working cycle 


121 With the pump plunger at BDC, fuel at lift 
pump pressure flows into the barrel through 
the inlet ports. The pressure control spring 
holds the delivery valve closed (see 
illustration). 

122 The pump camshaft turns and lifts the 
plunger. The plunger closes the delivery ports, 
and the pressure of fuel in the barrel begins to 
increase. 


C 


5.121 Minimec pump working cycle 


A Fuel inlet E Plunger 

B Fuel pressurisation F inlet ports 

C Injection G Pressure control 
D End of injection spring 


H Delivery valve 

J Fuel charge under 
pressure 

K Outlet ports 
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5.127a Excess-fuel device in normal (full- 
throttle) running position 


Control rod 
Excess-fuel button 
Excess-fuel shaft 
Excess-fuel stop 
Control rod stop 


mootum» 


123 Further movement of the plunger 
increases fuel pressure to the point where it 
overcomes the pressure control spring and 
opens the delivery valve. Fuel under pressure 
reaches the injector, and injection takes 
place. The amount of fuel injected depends on 
the duration of this stroke. 

124 The end of the injection stroke occurs 
when the helical groove in the plunger 
uncovers one of the inlet ports in the barrel. 
Pressure in the barrel falis again to lift 
pump pressure, the delivery valve closes, and 
injection ceases. The plunger passes TDC, 
returns to BDC, and the cycle starts again. 


Pump control 


125 The amount of fuel injected is controlled 
by rotating the plungers in their barrels, so 
varying the point in the cycle at which the 
helical grooves uncover the inlet ports. The 
plungers are linked to a control rod for this 
purpose. Movement of the control rod is 
determined by the balance of forces between 
the throttle lever and the governor. 


5.128 Side view of Minimec governor at 
low rpm 


A Control rod 
B Weight carrier 
C Weights 


D Control sleeve 
E Operating link 


5.127b Excess fuel device in cold-start 
position 
Control rod 
Excess-fuel button depressed 
Excess-fuel stop 
Control rod stop 
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126 If the plungers are turned so that their 
vertical grooves are in line with the delivery 
ports, the ports will be exposed for the whole 
cycle, and no fuel delivery will take place. This 
position is selected when it is desired to stop 
the engine. 

127 Excess fuel for start-up is provided by 
temporarily releasing a control rod stop. On 
the version shown here, the excess-fuel 
button, which releases the stop, is electrically- 
actuated by a solenoid. The solenoid is 
connected to the starter motor relay via a 
temperature-sensitive switch, so ensuring that 
extra fuel is only delivered during cranking at 
low temperatures (see illustrations). 


Governor 


128 An all-speed centrifugal governor is 
fitted. It consists of a pair of weights which 
revolve at pump camshaft speed. Movement 
of the weights is transmitted to a control 
sleeve, which in turn moves the pump control 
rod (see illustration). 

129 Outward movement of the weights with 


5.130 Relationship of Minimec throttle 
lever and governor (full throttle, low rpm) 


Control rod 
Control sleeve 
Leaf spring 
Throttle lever roller 
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5.127c Simplified wiring diagram of 
excess fuel solenoid 


Ignition/starter switch 

Starter motor relay 
Temperature-sensitive switch 
Excess-fuel solenoid 
Excess-fuel button 


moons 


increasing speed moves the control rod 
towards the reduced-delivery position. This 
movement is opposed by a leaf spring which 
bears on the contro! sleeve; leaf spring 
tension is determined by throttle lever 
position. 

130 At speeds below maximum, there is a 
balance between the force exerted by the 
governor weights in one direction and the leaf 
spring in the other. Increasing speed will tend 
to reduce fuel delivery, and vice-versa, so 
keeping engine speed constant within certain 
limits of load change (see illustration). 

131 At maximum governed speed, the force 
of the weights will overcome the force of the 
leaf spring, and the contro! rod will be moved 
to shut off fuel delivery, regardless of throttle 
lever position (see illustration). 


Timing mechanism 
132A centrifugal advance device is 
incorporated in the pump drive, in order to 


advance injection timing with increasing 
speed. 


5.131 Minimec governor in 
full-throttle/full-speed position 
A Control rod 
B Leaf spring (closed) 
C Throttle lever roller 
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Return to fuel tank 
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6.3 Sectional view of Bosch VE distributor injection pump 


1 Supply pump 


3 Governor 


© Robert Bosch Limited 


4 Shut-off solenoid 
2 High-pressure pump and distributor 5 [Injection timing control 


To injector 
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6.5 Supply pump and associated components - Bosch VE pump 


1 input shaft 
2 Pressure control valve 
3 Eccentric ring 


© Robert Bosch Limited 


4 Support ring 
5 Governor drivegear 
6 Drive dogs 


7 Overflow restrictor 
8 Housing 


6 Distributor injection pump 
and governors 2 


1 The function of a fuel injection pump is to 
supply fuel to the injectors at the correct 
pressure, at the correct moment in the 
combustion cycle, and for the length of time 
necessary to ensure efficient combustion. 

2 Pump characteristics are carefully matched to 
a particular engine. This matching extends to the 
delivery valves, injector pipes and the injectors 
themselves. Substitution of any of these items 
with those from another engine or pump will not 
necessarily be successful, even if the substitute 
items have the same external dimensions. 


BOSCH PUMP AND 
GOVERNORS 


Bosch VE pump 


3 The Bosch VE pump is a modern distributor 
pump, with an integral supply pump, timing 
mechanism and governor (see illustration). It 
is widely used on small and medium-sized 
engines. It is made in Germany, and under 
licence in countries such as Japan. 


Basic principles 


4 The pump draws in fuel by means of its 
supply pump. A high-pressure pump element 
produces the pressure necessary for injection. 
Fuel under pressure is directed to each 
delivery port in turn by the pump plunger 
rotating in the distributor head. 

5 Pump drive is most commonly by toothed 
belt, though gear or chain drive is also found. 
The pump driveshaft operates the supply 
pump directly, and a gearwheel on the shaft 
drives the governor. Dogs on the end of the 
shaft drive a cam plate (sometimes called a 
swash plate), which rides on a roller ring. The 
cam plate both rotates, thanks to the shaft, 
and moves back and forth, thanks to the 
rollers. This combined rotary/back-and-forth 
movement is transmitted to the pump plunger 
(see illustration). 

6 Lubrication of the pump is carried out 
entirely by the fuel. 


Supply pump and low-pressure 
control 


7 The supply pump impeller is keyed to the 
driveshaft, and runs inside an eccentric 
housing fixed to the body of the pump. Vanes 
in the impeller draw fuel in through the inlet 
port, and force it into the pump cavity (see 
illustration overleaf). 

8 Part of the supply pump's output passes to a 
pressure control valve, which opens a bypass 
and returns excess fuel to the suction (inlet) 
side when the pressure exceeds a certain level. 
A further part leaves the pump cavity via an 
overflow restrictor, and is returned to the fuel 
tank. The overflow restrictor is at the highest 
point of the pump, so any air bubbles will be 
bled off in the returned fuel. 
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6.7 Supply pump operation - Bosch VE 6.10a Location of high-pressure pump inside the VE pump cavity 
pump © Robert Bosch Limited 
© Robert Bosch Limited 


9 The pressure control valve and the overflow 
restrictor between them determine 
pump cavity pressure, which varies in 
proportion to speed, and is used to control 
injection timing. 

High-pressure pump 


10 The high-pressure pump consists of a 
plunger working in a bore in the distributor 
head (see illustrations). As previously 
explained, the plunger rotates and moves 
back-and-forth. The back-and-forth 
movement provides the pumping effect. At 
the same time, the rotation brings a distributor 
slit in the plunger in line with each outlet bore 
in turn. 

11 The plunger is forced towards TDC by the 
cam plate riding up on the rollers. It is 
returned to BDC by two springs which are 
sandwiched between the distributor head and 
a spring link. The spring link bears on a flange 
at the cam plate end of the plunger. 

12 The profile of the cam plate determines 
injection pressure and duration. It is designed 
specifically for the combustion characteristics 
of the engine in question. 

13 Where the pump plunger enters the 
distributor head, it passes through a 
cylindrical sleeve known as the contro! spool. 
The control spool can be moved back-and- 
forth by the governor. The point at which the 


6.10b High-pressure pump components control spool uncovers a cut-off bore in 
© Rober Bosch Limited the pump plunger determines the end of 
injection. 
1 Yoke 5 Pump plunger 8 Distributor head 14 The pump plunger, distributor head and 
2 Roller ring 6 Spring link 9 Delivery tube control spool are precisely matched in 
3 Cam plate 7 Control spool 10 Return spring production, and may only be renewed as an 
4 Flange assembly. 
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The pump working cycle 


15 The phases of the pump working cycle 
are shown in the accompanying illustration 
(see illustration). 

16 The cycle starts with fuel entry. The pump 
plunger is at BDC, and fuel at pump cavity 
pressure flows through the inlet passages, 
along one of the metering slits in the end of 
the plunger, and into the high-pressure 
chamber. 


17 As the plunger rotates and moves 
towards TDC, it closes the inlet passage, and 
pressurises the fuel in the high-pressure 
chamber. Further rotation brings the 
distributor slit in the plunger in line with one of 
the outlet bores in the distributor head. Fuel 
under pressure opens the delivery valve at the 
end of the outlet bore, and fuel delivery 
begins. 

18 Continued movement of the plunger 


6.15 Bosch VE pump working cycle 


@ Robert Bosch Limited 
1 Pump plunger 5  High-pressure chamber 9 Cut-off bore 
2 Inlet passage (under pressure) A Fuel entry 
3 Metering slit 6 Distributor slit B Working stroke 
4 High-pressure chamber 7 Outlet bore C Residual stroke 
(filling) 8 Control spool D Fuelentry 


towards TDC moves the plunger cut-off bore 
out of the control spool, causing the end of 
delivery. Fuel flows out of the high-pressure 
chamber via the cut-off bore, the pressure 
drops, and the delivery valve closes. The 
period between the beginning and end of fuel 
delivery is known as the working stroke. 

19 The plunger completes its travel towards 
TDC, and fuel continues to flow from the cut- 
off bore. This is known as the residual stroke. 
20 The plunger continues to rotate, and 
begins to return towards BDC. As the cut-off 
bore re-enters the control sleeve, the next 
metering slit comes into line with the inlet 
passage, and fuel entry begins again. 

21 For each complete cycle, the plunger 
rotates one-quarter of a turn for a four- 
cylinder engine, one-sixth of a turn for a six- 
cylinder engine, and so on. 


Delivery valves 


22 The delivery valve separates the outlet 
bore from the injector pipe. The valve only 
opens when the pressure in the bore exceeds 
a certain value, and closes as soon as 
pressure begins to drop. This contributes to 
precise beginning and ending of injection. 

23 In its simplest form, the delivery valve 
consists of a spring-loaded plunger in a 
holder (see illustration). The size and shape 
of the plunger are matched to the length and 
diameter of the injector pipe. When the valve 
closes, the retraction of the plunger increases 
the effective volume of the fuel pipe by a 


a) closed. 


6.23 Delivery valve details — 
Bosch VE pump 


© Robert Bosch Limited 
1 Valve holder 6 Relief piston 
2 Plunger head 7 Ring groove 
3 Spring 8 Longitudinal 
4 Body groove 
5  Plunger shaft 
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calculated amount. This relieves the pressure 
in the pipe, and makes the injector shut 
cleanly. 

24 The delivery valve can also be part of a 
torque control system. (For an explanation of 
torque control, see Section 4.) This is done by 
profiling the plunger so that it offers a greater 
resistance to fuel flow at higher velocities. 

25 Afurther refinement, known as return-flow 
restriction, allows the delivery valve to play an 
important part in reducing turbulence and 
cavitation in the injector pipe. The return-flow 


6.27 Bosch VE pump timing advance 


device 

© Robert Bosch Limited 
a Atrest ` 5 Bore in timing 
b Running position 
1 Pump housing 6 Cover 
2 Roller ring 7 Timing piston 
3 Rollers 8 Sliding block 
4 Pin 9 Spring 


restrictor valve sits on top of the delivery 
valve. It offers little resistance to fuel flow in 
the forward direction, but damps out the 
reverse-pulse which occurs when the injector 
needle snaps shut. 


Timing advance device 


26 Injection timing advances in response to 
increased pump cavity pressure, which is 
itself increased with speed. 

27 The timing advance device consists of a 
piston in the bottom of the pump, at right- 
angles to the pump driveshaft, and below the 
roller ring (see illustration). The piston is 
subject to spring pressure on one side, and to 
pump cavity fuel pressure on the other. A 
sliding block and pin connect the piston with 
the roller ring. Movement of the piston rotates 
the roller ring. 

28 Once the engine is running, spring 
pressure and pump cavity fuel pressure 
determine the position of the piston. Rising 
engine speed raises the pressure; the piston 
moves, and turns the roller ring so as to 
advance the timing. With falling engine speed, 
the reverse happens. 


Additional features 


29 So far, all the items described have been 
basic to the operation of the pump. The items 
in the following paragraphs will not be found 
on all pumps. 


Positive torque control 


30 Positive torque control can be achieved in 
two ways: by the delivery valves, or by the 
governor. 

31 Positive torque control via the delivery 
valves is achieved by having an extra collar on 


the valve plungers (see illustration). The 
collar has flats ground on it. These flats offer 
little resistance to fuel flow at low speeds, but 
with increasing flow, their effect is greater and 
delivery is reduced. 

32 Positive torque control via the governor is 
achieved using an extra lever and spring (see 
illustration). Above a certain speed, the 
sliding sleeve force begins to overcome the 
torque control spring force. The torque control 
lever then moves relative to the starting lever, 
with which it shares a pivot, and the 


tensioning lever moves in the direction of 
reduced delivery. 


Negative torque control 


33 Negative torque control is only achieved 
via the governor. As with positive torque 


6.31 Bosch VE pump delivery valve with 
positive torque control 


© Robert Bosch Limited 
1 Relief collar 
2 Torque control collar 
3 Flat 
4  Cross-section of restriction 


6.32 Bosch VE pump torque control by means of the governor 


M, Pivot point for starting and 
tensioning levers 

M, Pivot point for starting and 
torque control levers 

Fy Sleeve force 

As Control spool travel 


© Robert Bosch Limited 
a Positive torque control 6 Torque control lever 
b Negative torque control 7 Torque control pin 
1 Starting lever 8 Control spool 
2 Torque control spring 9 Starting spring 
3 Governor spring 10 Pin collar 
4  Tensioning lever 11 Stop point 
5 Lug 
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control, an extra lever and spring are fitted, 
but the arrangement is such that when the 
spring pressure is overcome, the lever 
assembly moves to increase delivery. 


Manifold pressure compensation 
(LDA) 


34 Manifold pressure compensation is 
necessary on turbocharged engines, because 
fuel requirement varies not only with speed, 
but also in proportion to inlet manifold 
pressure (boost). 

35 |n practise, the pump is set to deliver the 
optimum amount of fuel for maximum boost; 
the manifold pressure compensator reduces 
fuel delivery at lower boost pressures. For this 
reason, it is sometimes known as a smoke 
limiter, since without it the engine would 
smoke excessively under  part-load 
conditions. 

36 The manifold pressure compensator is 
mounted on top of the pump (see 
illustration). It contains a flexible diaphragm, 
which is subject to spring (and atmospheric) 
pressure on one side, and to inlet manifold 
pressure on the other. Movement of the 
diaphragm is transmitted by a sliding pin and 
a guide pin to a stop lever, which alters the 
full-load stop position of the governor. 

37 When the engine speed is low, the inlet 
manifold pressure is not sufficient to move the 
diaphragm against spring force. The sliding 
pin is in the high position, displacing the guide 
pin and the stop lever towards reduced fuel 
delivery. 

38 As speed and manifold pressure rise, the 
diaphragm is forced downwards. The guide 
pin moves into the waisted section of the 
sliding pin, and the stop lever moved to 
increase fuel delivery. 

39 If the turbocharger fails, boost pressure 
will be zero, and the diaphragm will resume its 
low-pressure position. The engine will operate 
normally, whereas (without the pressure 
compensation) it would receive too much fuel, 
and produce smoke. 


Load-dependent injection timing 
(LFB) 


40 Smoother engine operation can be 
achieved if injection timing is retarded when 
load is reduced, and advanced when it is 
increased. This function can be carried out by 
the governor as follows. 

41 A transverse bore in the governor sliding 
sleeve opens and closes a similar bore in the 
governor shaft (see illustration). The 
governor shaft bore communicates with the 
inlet (suction) side of the supply pump. When 
the sleeve and shaft bores coincide, fuel flows 
out, and pump cavity pressure is reduced. 
Since pump cavity pressure controls injection 
advance, reducing the pressure retards the 
injection timing. 

42 When the engine is running under a load 
which reduces without the speed control lever 
being moved, engine speed will tend to 
increase. The governor weights will move out, 
and the sliding sleeve will move, uncovering 
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6.36 Bosch VE pump with manifold pressure compensation 


@ Robert Bosch Limited 5  Adjusting nut 10 Full-load adjusting screw 
1 Governor spring 6 Diaphragm 11 Adjusting lever 
2 Governor cover 7 Spring 12 Tensioning lever 
3 Stop lever 8 Sliding pin 13 Starting lever 
4 Guide pin 9 Waisted section M, Pivot for stop lever 
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6.41 Sectional view of Bosch VE pump load-dependant injection timing device 
© Robert Bosch Limited 
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6.42 Positions of load-dependant device 
sliding sleeve - Bosch VE pump 


@ Robert Bosch Limited 
a Initial 4 Sliding sleeve 
b About to open 5 Transverse bore 
c Open in governor shaft 
1 Longitudinal bore 6 Governor shaft 
in governor shaft port 
2 Governor shaft 7 Transverse bore 
3 Transverse bore in governor shaft 
in sliding sleeve 
the bore in the governor shaft (see 
illustration). Pump cavity pressure will 


reduce, and the injection timing will be 
retarded. 

43 If the load increases and the speed 
control lever is not moved, engine speed will 
tend to fall. As the weights move inwards and 
the sleeve retracts, the bores will no longer 
coincide. Fuel ceases to flow out of the pump 
cavity, pressure will increase, and the 
injection timing will be advanced. 


Altitude compensation (ADA) 


44 Altitude compensation involves reducing 
the full-load delivery with increasing altitudes, 
to compensate for the reduced density of the 
air. It is not normally found on UK models, 
though it is used elsewhere in Europe. 

45 Operation of the altitude compensator is 
similar to that of the manifold pressure 


Pump cavity 
Control spool with 
restrictor 
Circumferential 


groove 
Pump plunger with 
longitudinal drillings 


6.47 Sectional view of pump plunger and associated components - Bosch VE pump with 
integral quiet-running device 


compensator described earlier. The altitude 
compensator contains a vacuum (aneroid) 
capsule, which moves a sliding pin under the 
influence of changing atmospheric pressure. 
The sliding pin is connected to a stop lever, 
positioned so that a reduction in atmospheric 
pressure reduces maximum fuel delivery. 


Integral quiet-running device 


46 This device is fitted to some VW models. 
Its aim is to reduce engine noise at idle. It 
does this by lengthening the period over 
which the fuel is injected. 

47 Pumps having this device are provided 
with an extra longitudinal drilling in the pump 
plunger, a restricted outlet bore in the control 
spool, and a circumferential groove in the 
distributor head (see illustration). 

48 At idle, a proportion of the fuel which 
would normally be injected is instead 


discharged back into the pump cavity via the 
restricted outlet bore in the control spool (see 
illustration). This delays the rise in injection 
pressure. The discharge only takes place 
while the two longitudinal drillings are in 
communication via the circumferential groove. 
Movement of the pump plunger towards TDC 
breaks this communication, and the later 
phase of injection takes place as normal. 

49 The device has no effect when the engine 
is under load, because movement of the 
control spool to increase delivery results in 
the two drilings no longer being in 
communication (see illustration). 


Cold start devices 

50 Cold start devices all advance injection 
timing, either automatically or in response to a 
mechanical cold start control. Advance may 
be achieved mechanically (by moving the 
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6.48 Integral quiet-running device operation at idle — 


Bosch VE pump 
A Pump cavity 


B Control spool with restrictor 


C Control spool with restrictor 


D Pump plunger 


6.49 Integral quiet-running device under load - Bosch VE pump 


E Longitudinal drilling 1 
F Longitudinal drilling 2 
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6.52a Manually-operated cold start injection advance - 
Bosch VE pump 


© Robert Bosch Limited 


1 Screw 
2 Cable 


3 Stop 
4 Spring 


roller ring or the timing advance piston) or 
hydraulically (by increasing pump cavity 
pressure). 

51 Additional devices associated with the 
basic cold start device may inhibit the starting 
delivery of fuel when the engine is warm, and 
increase idle speed when it is cold. 


Mechanical cold start injection 
advance (KSB) 


52 Actuation of the mechanical advance 
system may be automatic (by connection to a 
temperature-sensitive control unit plumbed 
into the cooling system) or manual (dashboard 
cold start control) In either case, the 


6.52b Automatically-operated cold start advance - 


5 Advance lever 


mechanism inside the pump is the same (see 
illustrations). 

53 An advance lever on the outside of the 
pump turns a shaft which enters the pump 
cavity. The inner end of the shaft carries an 
eccentrically-mounted ` ball-pin, ` which 
engages with a slot in the roller ring or the 
timing advance piston (see illustration). 

54 Movement of the advance lever to the 
cold start position causes a movement of the 
roller ring or timing advance piston in the 
direction of increasing advance. The ball-pin 
and slot allow normal movement of the roller 
ring to take place as engine speed rises. 

55 As the engine warms up, the advance 


Lever 
Access hole 
Ball-pin 
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6.53 Sectional view of cold start advance mechanism - 
Bosch VE pump 


© Robert Bosch Limited 


Bosch VE pump 


© Robert Bosch Limited 


1 Actuator 


lever is returned to the ‘hot’ position by the 
control unit element expanding, or by the 
driver pushing home the cold start control. 


Temperature-dependent starting 
delivery control (TAS) 


56 This system can be combined with 
mechanical cold-start injection advance. A 
linkage from the cold start advance 
mechanism changes the position of a stop 
lever so that maximum starting delivery of fuel 
only occurs on a cold engine, when it is 
required (see illustration). 


Temperature-dependent fast idle 

(TLA 

57 This system is also linked with mechanical 
cold start injection advance. A linkage from 
the cold start advance mechanism lifts the 
engine speed control lever off the idle stop 
when the mechanism is in the 'cold' position. 
When the engine warms up and the 


6.56 Temperature-dependant starting 
delivery control - Bosch VE pump 


© Robert Bosch Limited 


Stop screw 5 Reduction lever 
Outer stop screw 6 Retaining pin 
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6.57 Temperature-dependant fast idle - 
Bosch VE pump 


© Robert Bosch Limited 
Pump control lever 
Ball-pin 
Advance lever 
Stop 
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mechanism is returned to the ‘hot’ position, 
normal idle speed is restored (see 
illustration). 


Hydraulic cold start injection advance 
(KSB) 


58 Hydraulic cold start injection advance 
works by increasing pump cavity pressure 
when the engine is cold. This is achieved by a 
pressure-holding valve, which is opened by 
the warming up of an electrically-heated 
expansion element (see illustration). 

59 When the engine is started from cold, the 
expansion element is cold and the pressure- 
holding valve is closed. A restriction bore in 
the pump pressure control valve raises the 
pump cavity pressure and injection timing is 
advanced. 

60 When the engine is running, the 
expansion element is heated electrically. 
When it has warmed up sufficiently, it opens 
the pressure-holding valve which relieves the 


6.62 Sectional view of shut-off solenoid - 
Bosch VE pump 
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1 Fuel inlet 
2 Pump plunger 
3 Distributor head 


4 Shut-off solenoid 
5 High-pressure 
chamber 


6.58 Hydraulic cold start injection advance - Bosch VE pump 
© Robert Bosch Limited 


1 Pressure control valve 
2 Piston 
3 Restrictor 


restriction in the pressure control valve. Pump 
cavity pressure returns to normal. 


Engine shut-off 

61 A diesel engine is shut off by physically 
cutting off the fuel supply. This can be done 
mechanically or electrically. Electrical control 
is preferred for passenger cars, because it 
can be operated through the 'ignition' switch 
instead of using a separate stop control. 

62 Electric shut-off is achieved using a 
solenoid valve which opens the inlet bore to 
the high-pressure chamber when energised 
(ignition on) (see illustration). When the 
electrical supply is removed, the valve closes 
the inlet so that fuel cannot reach the pump 
plunger. 

63 Mechanical shut-off is achieved using an 
external stop lever which is cable-actuated 
by a dashboard control. The lever turns a 
shaft, at the other end of which is an internal 
stop lever. The internal stop lever presses 
against the governor starting lever and forces 
the control spool into the 'stop' position, 
opening the cut-off bore in the pump plunger. 
64 A mechanical shut-off lever is still fitted to 
some pumps with electric shut-off, for use in 
case the solenoid valve jams open. (If the 
valve jams shut, or its electrical supply is 
interrupted, the engine will not run at all). 


Variable-speed governor (Bosch 
VE pump) 


65 The governor assembly is driven by a gear 
on the pump input shaft. It consists of a pair 


4 Pump cavity pressure 
5  Pressure-holding valve 
6 Expansion element 


7 Baill valve 
8 Fuel drain 
+ Electrical feed 


of centrifugal weights on a shaft, several 
springs, and a lever assembly. 

66 The lever assembly consists of two levers: 
the tensioning lever and the starting lever. The 
levers have a common pivot. The bottom of 
the starting lever engages with the control 
spool. Between the two levers there is a 
spring (the starting spring) which tends to 
force them apart. 

67 A pin passes through the top of the 
tensioning lever. One end of the governor 
spring is connected to the pin, the other end 
being connected to the engine speed control 
lever. Between the head of the pin and the 
tensioning lever is another spring, known as 
the idle spring. 

68 Radial movement of the weights is 
converted into linear movement of a sliding 
sleeve on the governor shaft. Movement of 
the sleeve, which is opposed by the tension 
of the springs, is transmitted by the lever 
assembly to the control spool, and so varies 
the working stroke of the pump. 

69 Control spool position is thus determined 
by the balance of forces exerted in one 
direction (towards reduced delivery) 
by the sliding sleeve, and in the other 
direction (towards increased delivery) by the 
springs. 


Starting 


70 With the centrifugal weights stationary, 
the sliding sleeve is in its rest position (fully 
retracted). The starting spring forces 
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6.70 Starting and idling positions of Bosch VE pump variable-speed governor 


the starting lever away from the tensioning 
lever, and the control spool is moved 
to the maximum-delivery position (see 
illustration). 

71 As soon as the engine is turning, the 
weights start to move outwards. The sliding 
Sleeve presses on the starting lever and 
overcomes the resistance of the starting spring, 
forcing the starting lever back into contact with 
the tensioning lever. The movement of the 
starting lever is transmitted to the control spool, 
which is moved into a reduced-delivery 
position. From now on, the starting lever and 
the tensioning lever move as one. 
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Idling 


72 With the engine running and the 
accelerator pedal released, the engine speed 
control lever rests against the end of the idle 
speed control screw. The idle spring acts to 
move the tensioning lever in the direction of 
increased delivery, in opposition to the force 
exerted by the sliding sleeve. 

73 If the engine speed increases, the weights 
will move outwards, and the sliding sleeve will 
move the tensioning lever in the direction of 
reduced fuel delivery. If the speed falls, the 
weights will move inwards, and the idle spring 


Increasing engine speed 


will move the lever in the direction of 
increased delivery. 


On the road 


74 When the accelerator pedal is depressed, 
the engine speed control lever pulls on the 
governor spring. This overcomes the force of 
the idle spring, and also increases the spring 
tension on the lever assembly. The lever 
assembly moves the control spool to increase 
fuel delivery, and engine speed rises. 

75 The rising engine speed causes the 
governor weights to move further outwards 
(see illustration). The sliding sleeve begins to 


Decreasing engine speed 


6.75 Bosch VE pump variable speed governor action with increasing and decreasing speed 
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6.82 Bosch VE pump 2-speed governor at idle and under load 


oppose the increased spring tension. The 
lever assembly is moved back towards 
reduced fuel delivery, until the force of the 
sliding sleeve and the force of the governor 
spring are once more in balance. If the load is 
constant, engine speed and fuel delivery will 
stabilise at this new level. 

76 if the load on the engine is now reduced - 
for instance, because the top of a hill has been 
reached - the speed will begin to increase, 
because the same amount of fuel is being 
delivered. The increased speed will move the 
weights outwards, and the lever assembly will 
be moved further towards reduced delivery 
until the balance of forces is restored. 

77 |f the engine load is removed completely — 
for instance when going downhill and using the 
engine as a brake - the governor spring tension 
is at a minimum. The force of the sliding sleeve 
predominates, and moves the lever assembly 
into the minimum-delivery position. If the 
engine speed approaches the maximum no- 
load speed, delivery is reduced to zero. 


Two-speed governor (Bosch VE 
pump) 

78 This type of governor is only active at idle 
and maximum speeds. Intermediate speeds 
are controlled directly by the position of the 
accelerator pedal. 

79 The construction of the governor is very 
similar to the variable-speed governor just 
described. The main difference is in the 
governor spring, which is a compression 
spring, working inside a guide. The pin at the 
top of the tensioning lever extends into the 
spring guide. 

Starting 


80 With the centrifugal weights stationary, 
the sliding sleeve is in its rest position (fully 
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retracted). The starting spring forces the 
starting lever away from the tensioning lever, 
and the control spool! is moved to the 
maximum-delivery position. 

81 Once the engine is turning and the 
accelerator pedal is released, the centrifugal 
weights move outwards, and the sliding 
sleeve moves to overcome the force of the 
starting spring. The control spool is moved to 
the idle-delivery position. 


Idling 


82 The idle spring on this governor is located 
between the tension lever and the starting lever. 
The principle of operation remains the same: 
spring force and sliding force are opposed and 
in balance at the set idle speed. The starting 
spring is also contributing something to the 
total spring tension (see illustration). 


On the road 


83 As the accelerator pedal is depressed, the 
engine speed control lever moves and 
overcomes the force of the starting and idle 
springs. Force is exerted on the tensioning 
lever via the intermediate spring. The 
intermediate spring serves to cushion the 
transition from governed to ungoverned 
operation. 

84 Further depression of the accelerator 
pedal overcomes the force of the intermediate 
spring. The lever assembly moves directly in 
accordance with the accelerator pedal 
position. The governor spring and guide act 
as a rigid coupling at intermediate speeds. 

85 As the engine speed approaches 
maximum, the sliding sleeve force increases 
enough to be able to overcome the force of 
the governor spring. The spring is 
compressed, and the lever assembly moves 
to reduce fuel delivery. 


LUCAS/CAV DP PUMPS 
AND GOVERNORS 


Lucas/CAV DP pumps 


Source and maker’s name 
86 DP series pumps are made in various 
European countries by the Lucas group of 
companies. Depending on age and source, 
pumps will be found bearing the following 
makers’ names, sometimes in combination: 

CAV 

ConDiesel 

Lucas 

RotoDiesel 
87 Various different types of pumps may be 
encountered, but the types which will be 
found most commonly on passenger and light 
commercial vehicles are the DPA, DPS and 
DPC, and these will be described in detail in 
this Section (see illustration). There are 
various differences between the three types, 
but the basic principles of operation common 
to them all will be described first. 
Basic principles 
88 The DP series pumps are self-contained 
distributor pumps, with integral transfer pump 
and governor, suitable for high-speed diesel 
engines. The pumps are flange-mounted, and 
may be driven by gear or sprocket. 
Lubrication is entirely by the fuel passing 
through the pump. 
89 The pump draws in fuel by means of its 
transfer pump, which is of the sliding vane 
type. A high-pressure pump element 
produces the pressure necessary for injection. 
Fuel at high pressure is directed to each outlet 
port in turn by the movement of the pump 
rotor in the hydraulic head. 
90 A proportion of the fuel is not injected, but 
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6.87 Cutaway view of a Lucas/CAV DPA pump with mechanical governor 


returns to the fuel tank along with leaked-off 
fuel from the injectors. A spring-loaded valve 
maintains a residual pressure (known as 
internal pressure or cam box pressure) in the 
fuel destined to be returned; this pressure 
serves to keep air, dirt and water out of the 
pump, and contributes to smooth operation of 
the governor. 


Transfer pump 


91 Fuel is drawn in by the transfer pump, and 
pressurised to a value determined by a 
regulating valve on the pump endplate. This 
value, known as transfer pressure, varies in 
relation to pump speed. 
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to control lever position and to the governor. 

Between the metering valve and the high- (2) T (10) (9) (8) 

pressure pump, the fuel is said to be at (14) (13) 

metering pressure. 

High-pressure pump 6.93 High-pressure pump and automatic advance mechanism with manual advance lever 
93 The high-pressure pumping element - Lucas/CAV DPA pump 

consists of a pair of opposed plungers working 1 Roller and shoe 6 Plug 13 End cap 

in a common bore contained in the pump rotor 2 Pump housing 7 Advance piston housing 14 Detent plates 

(see illustration). The outer ends of the 3  High-pressure pump 8 Advance piston 15 Ball 

plungers rest on rollers running in a cam ring. plungers 9 Advance screw 16 Spindle 

As the rotor is turned by the pump driveshaft, 4 Cam ring 10 Retard spring 17 Manual advance lever 
the cam lobes act on the rollers, and the 5 Transfer pressure 11 Plunger 18 Spindle spring 


plungers are forced towards each other. chamber 12 Advance spring 19 Rotor 
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6.100 Fuel charging (a) and injection (b) - Lucas/CAV DP series pump 


A Metering pressure 3 Rotor 
B Injection pressure 
1 Delivery port 

2 Outlet port 6 Inlet ports 


Rotor and hydraulic head 


94 As well as the high-pressure pump, the 
rotor contains a number of fuel inlet ports, and 
a single distributor port. The hydraulic head 
has a single metering port, and as many outlet 
ports as there are cylinders. As the rotor turns, 
the inlet ports align with the metering port, and 
the distributor port aligns with the outlet ports. 


Control of fuel delivery 


95 The quantity of fue! delivered per pumping 
stroke depends on three inter-related factors: 
a) Metering pressure (varies with transfer 
pressure and metering valve opening). 
b) Transfer pressure (increases with pump 
speed). 
c) Duration of alignment of inlet port with 
metering port (reduces pump speed). 
96 On some versions of the pump, an 
auxiliary pair of plungers supplies the excess 
fuel delivery needed during start-up. Fuel 
supply to the auxiliary plungers is controlled 
by an excess-fuel delivery valve, which is 
closed by the increase in transfer pressure 
when the engine starts. On other versions, the 
excess fuel is provided by allowing the 
plungers to move further apart than normal. 


Control of injection timing 


97 The cam ring is not fixed, but can be 
rotated within certain limits by a piston. 
Movement of the piston is determined by 
spring pressure on one side, and by 
fuel transfer pressure on the other side. 
Increasing transfer pressure moves the cam 
ring against the direction of pump rotation, so 
advancing injection timing with increasing 
speed. 

98 This device can only used to retard the 
injection timing during start-up, taking advantage 
of the fact that transfer pressure is zero before 
start-up, and low at cranking speeds. 

99 The timing advance device can be fitted 
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7 Rollers 

8 Cam ring 
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with an external manual advance control, for 
improvement of cold idling. 


The pump working cycle 


100 The movement of the pump rotor brings 
one or two inlet ports into line with the 
corresponding metering port(s). Fuel at 
metering pressure flows into the rotor, and 
forces the pump plungers apart. The higher 
the metering pressure, the further the 
plungers will be moved, and the greater the 
fuel charge for the forthcoming injection. 
Except at maximum delivery, the pump 
plungers will not move out to the limit of their 
travel before commencing the injection stroke 
(see illustration). 

101 Continued movement of the rotor closes 
the inlet port. The distributor port comes into 
line with one of the outlet ports in the 
hydraulic head; at the same time, the plungers 
are forced towards each other by the 
movement of the rollers riding up on the cam 
ring lobes. The fuel is then pressurised, and 
injection takes place. 

102 Further movement of the rotor takes the 
distributor port out of alignment with the outlet 
port. The next inlet port comes into line with 
the metering port, and the cycle beings again. 


Shut-off 


103 Mechanical shut-off (when provided) is a 
function of the governor, and is described 
later. Electrical shut-off by means of a solenoid 
is almost universal on modern vehicles. 

104 The shut-off solenoid is screwed into the 
top of the hydraulic head. H contains a spring- 
loaded plunger, which in its extended position 
interrupts the fuel passage between the transfer 
pump and the metering valve (see illustration). 
105 When the solenoid is energised, the 
plunger is retracted, and the fuel at transfer 
pressure passes to the metering valve. When 
the 'ignition' is switched off, the spring forces 
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6.104 Fuel shut-off solenoid - 


Lucas/CAV DP series pump 
1 Valve body 3 Plunger 
2 O-ring 4 Spring 


the plunger out. The fuel passage is 
interrupted, and the engine stops. 


Lucas DPA pump 


Description 

106 The DPA pump is the earliest and 
simplest of the DP series. Operation is as 
described in the preceding paragraphs. 

Air venting 

107 An external vent screw is fitted, either on 
the pump top cover (mechanical governor) or 
on the pump body (hydraulic governor). This 
screw must be opened when bleeding the fuel 
system. 


Lucas DPS pump 


Description 

108 The DPS pump is a development of the 
DPA type, intended specifically for passenger 
car and light commercial applications (see 
illustration). 

109 The transfer pump and high-pressure pump 
work on the same principle as those in the DPA 
pump, but there are detail differences. These are 
described in the following paragraphs. 


Air venting 


110 Air is automatically bled from the pump at 
cranking speed. This is achieved by two 
valves, known as the /atch valve and the rotor 
switch valve. At cranking speed, the latch 
valve is closed by a combination of spring 
pressure and differential fuel pressure. The 
rotor switch valve is open, allowing fuel and air 
from the rotor to vent into the pump cam box. 
111 With increasing speed, transfer pressure 
rises and opens the latch valve. The opened 
latch valve applies transfer pressure to the 
rotor switch valve, closing it. 


Fuel pressure circuits 


112 These are shown in the accompanying 
illustration (see illustration). It will be seen 
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6.112 Fuel hydraulic pressure diagram - Lucas/CAV DPS pump 
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6.114 Scroll plate mechanism (Lucas/CAV DPS pump) in excess-delivery position (A) and normal maximum-delivery position (B) 


that the opening of the latch valve is used to 
apply transfer pressure to the automatic 
advance piston. In this way, injection timing is 
fully retarded during start-up. 

113 Differential fuel pressure is generated at 
cranking speed by the effect of two restrictors 
in the latch valve hydraulic circuit. Its effect is 
to make the speed at which the valve opens 
higher than that at which it closes. This is 
necessary to prevent the latch valve closing 
during rapid deceleration, so retarding the 
timing. 

Excess and maximum fuel delivery 


114 Two scroll plates, one on each side of the 
cam ring, control automatic delivery of excess 
fuel during start-up, and limit maximum fuel 


delivery during normal (see 
illustration). 

115 At start-up with the accelerator pedal 
released, the scroll plates are positioned so as 
to allow the pump plunger rollers to move 
further apart. The metering valve is open, and 
excess fuel delivery takes place. 

116 As soon as the engine starts, the governor 
closes the metering valve to the idling position, 
and excess fuel delivery ceases. 


117 During normal running with 


running 


the 


accelerator pedal fully depressed, the position 
of the scroll plates determines the maximum 
outward movement of the pump plunger 
rollers, and thus maximum fuel delivery. This 
position of the scroll plates is determined by a 
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6.118 Head-locating fitting - Lucas/CAV DPS pump 


link plate coming up against the maximum- 
fuel adjuster screw. 


Timing advance device and head- 
locating fixing 

118 The timing advance device is secured to 
the underside of the pump by a fitting which 
also serves to locate the hydraulic head in the 
pump housing (see illustration). This head- 
locating fitting contains the passages which 
transmit hydraulic pressure from the head to 
the advance device. 

119 The head-locating fitting may also 
incorporate a damper assembly, to even out 
fluctuations in transfer pressure. 


Delivery valves 


120 The delivery valves are fitted around the 
hydraulic head; each valve connects a high- 
pressure outlet to its injector pipe (see 
illustration). The function of the delivery valve 


6.120 Cutaway view of a delivery valve - 
Lucas/CAV DPS pump 


1 Washers 
2 Banjo connection 
3 Valve body 


4 Valve piston 
5 Spring and peg 
6 Valve holder 


is to ensure a clean cut-off at the end of 
injection, minimising dribble and smoke. It 
also maintains a residual pressure in the 
injector pipes between injections, and 
protects the pipes against cavitation. 


Lucas DPC pump 


Description 


121 The DPC pump differs from the DPS 
mainly in the means by which excess fuel 
delivery is obtained for start-up. If also has a 
greater variety of governors and advance 
mechanisms. Versions are available which are 
suitable for use with turbochargers. 

122 Externally, the DPC pump is easily 
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6.123a Venting flat (arrowed) on Lucas 
DPC pump delivery valve shaft 


6.122 Cutaway view of a Lucas DPC pump 


identified by having axial (in-line) high- 
pressure outlets, as opposed to the radial 
outlets found on the DPA and DPS pumps 
(see illustration). 


Air venting 


123 Three different self-venting systems exist 
for this pump. Which one is used will depend 
on the fitted position of the pump, since air 
drawn in will accumulate at the highest point, 
and it is here that venting must take place. 
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6.123b Venting jet at hydraulic head 
securing screw - Lucas/CAV DPC pump 
1 Securing screw 4 Transfer pressure 
2 Venting orifice groove 
3 Flat 5  Back-leakage 
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The three 
illustrations): 
a) At the metering valve, by means of a flat 
on the valve shaft. 
b) Through a jet and flat at the hydraulic 
head securing screw. 
c) At the excess-fuel delivery valve. 


venting points are (see 


6.123c Air venting via excess-fuel delivery 
valve - Lucas/CAV DPC pump 


1 Calibrated 3 Transfer pressure 
orifice groove 
2 Valve stem 4 Passage 


5  Back-leakage 


2°36 Fuel injection systems 


H 


SSNNSNNNNNSNSNNNNNNNNNN 


SNS d 


53 


d 


gG 


VH 


DM 


40 Um P Ct hn = 


H23498 


6.125 Maximum fuel delivery adjustment - Lucas DPC pump 


1 Adjustment screw 4 Pump plunger A Adjustment in direction of 
2 Maximum-fuel adjustment 5 Rotor reduced delivery 

plate 6  Plate-to-rotor contact B Adjustment in direction of 
3 Shoe points increased delivery 
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6.124 Fuel pressure 
circuits - Lucas 
DPC pump 
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Fuel pressure circuits 


124 The only component unique to the DPC 
pump is the differential valve (also known as 
the excess-fuel delivery valve). This valve 
controls the operation of the excess-fuel 
delivery system, as described later (see 
illustration). 


Maximum fuel delivery regulation 


125 The outward travel of the plunger roller 
shoes, and thus the maximum fuel delivery, is 
limited by the position of a spring strip known 
as the maximum fuel adjustment plate. An 
adjustment screw increases or decreases the 
tension of this strip, so moving the ends 
further apart or closer together (see 
illustration). 


Excess fuel delivery 


126 Excess fuel for start-up is obtained by 
allowing the pump plungers to move further 
apart. This is achieved by the use of slots and 
castellations in the plunger roller shoes and 
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6.126 Excess-fuel delivery slots and castellations - Lucas DPC pump 


1 Maximum-fuel 
adjustment plate 


2 Shoe 
3 Plunger 


the maximum fuel delivery plate (see 
illustration). If the siots and castellations 
mesh, the plungers can move further out than 
if the castellations are in alignment. 

127 Meshing of the slots and castellations is 
controlled by the excess-fuel delivery 
carriage. This is a mechanism which moves 
the plunger shoes in or out of mesh, in 
response to spring pressure on one side of 
the carriage, and hydraulic pressure on the 
other side. The application of hydraulic 
pressure is controlled by the excess-fuel 
delivery valve (see illustration). 

128 With the engine stopped, there is no 
hydraulic pressure, and the spring holds the 
carriage in the excess-fuel delivery position. 
At cranking speed, transfer pressure is too 
low to open the excess-fuel delivery valve, so 
the carriage stays in position and excess fuel 
is delivered (see illustration). 

129 When the engine starts, transfer pressure 
rises to a high enough level to open the 
excess-fuel delivery valve. This allows transfer 
pressure to be applied to the excess-fuel 
delivery pistons, which move the carriage 


6.128 Excess-fuel delivery carriage in 
excess-fuel delivery position - Lucas DPC 


pump 
1 Spring 4  Excess-fuel 
2 Spacer delivery piston 
3 Rear retaining 5 Thrust pad 
plate 6 Front retraining 


plate 


A Excess delivery position 
B Normal delivery position 
X Difference in stroke 


against spring pressure into the normal 
delivery position (see illustration). 


Control of injection timing 


130 The basic automatic advance device is 
similar to that fitted to the DPS pump, except 
that the application of transfer pressure is 
determined by the opening of the excess-fuel 
delivery valve. 

131 Refinements of the basic automatic 
advance system are described in the following 
paragraphs. 


Manual advance override 


132 This is a mechanical device which acts 
on the spring side of the automatic advance 
piston. The driver operates a 'cold idling' 
control which moves a lever on the side of the 
pump. Movement of the lever pulls the 
advance piston spring away from the piston, 
allowing the piston to move further in the 
advance direction. 


Automatic advance override 


133 This system is only fitted in conjunction 
with the low-load advance system. A 


6.129 Excess-fuel delivery carriage in 
normal delivery position - Lucas DPC 


pump 
1 Spring 4  Excess-fuel 
2 Spacer delivery piston 
3 Rear retaining 5 Thrust pad 
plate 6 Front retraining 
plate 


6.127 Cutaway view of excess-fuel 
delivery valve - Lucas DPC pump 


1 Adjusting 6 Transfer pressure 
screw groove 

2 Fuel port 7 Port connecting 

3 Return spring excess-fuel pistons 

4 Hollow stud 8 Port connecting 

5 Valve stem hollow stud 


mechanical link between the idle lever and the 
low-load advance piston allows a spigot 
on the piston to enter a hole when the lever is 
in the fast idle (cold start) position. The piston 
thus moves to reduce spring tension, and 
allows greater movement of the automatic 
advance piston (see illustrations). 

134 When the accelerator pedal is 
depressed, load pressure increases, and the 
low-load advance piston moves off its seat. If 
the engine is now warm, the idle lever moves 
away from the fast idle position, and the hole 
is no longer in alignment with the piston 
spigot. The advance override is cancelled until 
the next cold start. 


6.133a Automatic advance override 
external components - Lucas DPC pump 


1 Idling lever 2 Connecting link 


2938 Fuel injection systems 


LSA iff 


Nh e 
Low-load advance T] EWS 


piston with spigot 

Plug IN 
Control shaft 

Control lever 


Washer KK n" 


Locknut E ~ų=m E WSS | 


A 


UM 


H31344 


6.133b Automatic advance override internal components - Lucas DPC pump 


Low-load advance to a low-load advance piston positioned on between transfer pressure and residual (cam 
135 This system advances injection timing at the spring (retard) side of the automatic box) pressure. It is controlled by a low-load 
light loads. It works by applying a variable advance piston (see illustration). advance valve and by a variable orifice. The 


hydraulic pressure, known as /oad pressure, 136 Load pressure has a value somewhere orifice may be part of the metering valve, or 
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6.135 Load pressure circuit — low-load advance system (Lucas DPC pump) 


1 Advance piston 5 Low-load advance 8 Calibrated orifice 12 Low-load advance C Metering pressure 
2 Sleeve piston 9 Duct sleeve D Cambox pressure 
3 Pump housing 6 Load pressure circuit 10 Low-load advance 13 Circlip E Back-leakage pressure 
4 Advance spring 7 Excess-fuel delivery valve A Transfer pressure F Load pressure 
valve 11 Metering valve B Injection pressure G Variable orifice 


6.136a Low-load advance components with orifice on metering 
valve - Lucas DPC pump 


1 Low-load advance piston 
2 Adjuster screw 
3 Metering valve stop 


part of the low-load advance valve. In the 
latter case, the low-load advance valve has an 
external connection to the control lever (see 
illustrations). 

137 At low speed and load (metering valve 
opening or control lever movement small), the 
variable orifice is open, and load pressure is 
low. Transfer pressure acts on the advance 
piston unopposed by the low-load 
advance piston; a large degree of advance 
takes place. 

138 Movement of the metering valve or 
control lever with increasing load reduces the 
variable orifice in the load pressure circuit, 
and causes load pressure to rise. The 
increased pressure moves the low-load 
advance piston off its seat and compresses 
the spring, reducing the degree of advance. 
139 On some versions, low-load advance is 
not applied above a certain speed, as 
determined by transfer pressure. 
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6.141 Modified excess-fuel delivery 
carriage used with turbo boost controller — 
Lucas DPC pump 


4 Metering valve 
5 Low-load advance valve 
6 Variable orifice 
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Turbo boost controller 


140 The function of the turbo boost controller 
is to increase maximum fuel delivery in 
proportion to turbo boost pressure. 

141 Besides the boost controller itself, the 
system makes use of a modified excess-fuel 
delivery carriage (see illustration). Instead of 
the slots and castellations machined in the 
plunger roller shoes and the maximum-fuel 
delivery plate, there is an inclined plane. 
Excess delivery is thus continuously variable, 
instead of being an ‘on/off’ function. 

142 Increasing boost pressure acts on the 
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6.136b Low-load advance valve with external connection to 
control lever - Lucas DPC pump 


6 Link 

7 Control (throttle) lever 
8 Adjuster screw 

A Variable orifice 


1 Lever 

2 Shaft 

3 Spring 

4  Cut-off piston 

5  Low-load advance valve 


diaphragms in the controller, and moves a 
piston (see illustration). The piston uncovers 
a passage in the hydraulic circuit, which leads 
to the excess-fuel delivery pistons. Pressure 
in the hydraulic circuit is reduced, and the 
spring moves the excess-fuel delivery 
carriage to a position where maximum 
delivery is increased. 


Hydraulic governor (Lucas DPA 
pump) 

143 This governor is of the all-speed type. Its 
operation depends on the fact that pump 
transfer pressure varies with pump speed. 
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6.142 Action of turbo boost controller with increasing pressure - Lucas DPC pump 


1 Piston 5 Fuel discharge passage A Orifice 

2 Diaphragms 6 Fuel return passage B Orifice 

3 Spring 7 Adjuster Pv Actuator pressure 
4 Boost pressure correction 
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6.144a Hydraulic governor components - Lucas DPA pump 


1 Shut-off control assembly 5 Shaft 9 Control (throttle) lever 
2 Screw 6 Anti-stall stop 10 Plate 

3 Lockwasher 7 Screw 11 Control plate and shaft 
4 Lever 8 Lockwasher 12 O-ring 


144 The opening of the metering valve is 
determined by the balance between transfer 
pressure on one side, and spring pressure on 
the other side. Spring pressure is varied by 
movement of the pump control (throttle) lever, 
which is transmitted by means of a shaft with a 
flat on it and a control sleeve (see illustrations). 


Idling 


145 The resting position of the control lever is 
set by the idle speed adjusting screw. The flat 
on the governor shaft depresses the control 
sleeve, tending to open the metering valve. 
Transfer pressure and an idle speed spring 
work in the opposite direction, tending to 
close the valve. 

146 If engine speed rises, increasing transfer 
pressure will lift the metering valve. Fuel 
delivery will be reduced, transfer pressure will 
fall, and the metering valve will open again. In 
practise, idle speed will stabilise at the point 
where the various forces are in balance. 


On the road 


147 Depression of the accelerator pedal turns 
the governor shaft and depresses the control 
sleeve further, against the metering valve 
spring. The metering valve will open until 
transfer pressure and spring pressure forces 
are in balance. 

148 If engine load increases, speed will fall. 
Transfer pressure will reduce, and the 
metering valve will open further. If load 
decreases, the reverse will occur. 

149 At maximum load, the control lever is 
against its stop, and the downward pressure 
on the metering valve is at its highest. An 
increase in engine speed to the governed 
maximum will lift the metering valve, and 
reduce or stop fuel delivery. 


Anti-stall 

150 An adjustable stop in the top of the govemor 
housing limits upward movement of the metering 
valve during rapid deceleration, keeping fuel 
delivery high enough to prevent stalling. 
Shut-off 

151 Mechanical shut-off is achieved using a 
separate rod and lever, Movement of the lever 
turns the rod and lifts the control sleeve, 
closing the delivery valve. 
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6.152 Centrifugal all-speed governor and shut-off mechanisms - Lucas DPC pump 


6.144b Metering valve and control sleeve 
components - Lucas DPA pump hydraulic 


governor 
1 Metering valve 6 Metering valve 
2 Nut spring 

3 Shut-off washer 7 Damper washer 
d idle spring 8 Floating washer 
5 Control sleeve 9 Sealing washer 


Centrifugal all-speed governor 
(Lucas DPA and DPC pumps) 


152 A set of centrifugal weights is mounted 
on the pump driveshaft. Movement of the 
weights is transmitted by an arm and spring 
link to the fuel metering valve. The force 
exerted by the weight is opposed by the 
governor main spring, the tension of which is 
varied by movement of the control (throttle) 
lever (see illustration). 
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1 Shut-off shaft 7 Governor spring link 13 Thrust sleeve 

2 Shut-off bar 8 Linkage hook spring 14 Centrifugal weight 
3 Shut-off lever 9 Linkage hook 15 Weight retainer 

4 Idle spring guide 10 Metering valve 16 Driveshaft 

5 Governor main spring 11 Control bracket 17 Control shaft 

6 Control (throttle) lever 12 Governor arm 
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6.155 Centrifugal all-speed governor in full-load/low-speed position - Lucas DPC pump 


1 Shut-off shaft 

2 Shut-off bar 

3 Shut-off lever 

4 Idle spring guide 

5 Governor main spring 


Idling 


153 The resting position of the control lever is 
set by the idle speed adjusting screw. The 
control lever pulls on the governor arm in the 
direction of increased fuel delivery; outward 
movement of the centrifugal weights with 


6 Control (throttle) lever 
7 Governor spring link 
8 Linkage hook spring 
9 Linkage hook 


10 Metering valve 
11 Control bracket 
12 Governor arm 
13 Thrust sleeve 


increasing speed creates a force in the 
opposite direction. 

154 For greater sensitivity in the idle speed 
range, the governor main spring is attached to 
the governor arm by a pin and an idle speed 
spring. It is the idle speed spring which 
determines the balance of forces. 


6.157 Centrifugal all-speed governor in maximum-speed position 


14 Centrifugal weight 
15 Weight retainer 
16 Driveshaft 

17 Control shaft 


On the road 


155 When the accelerator pedal is depressed, 
the control lever is moved to increase governor 
spring tension (see illustration). The governor 
arm moves to open the metering valve, so 
increasing the quantity of fuel delivered. The 
idle speed spring is compressed, and has no 
more effect. 

156 As engine speed rises, the force exerted 
by the weights begins to overcome the spring 
tension. The governor arm moves to close the 
metering valve, reducing fuel delivery. 

157 Ai maximum governed speed, the force 
of the weights is sufficient to close the 
metering valve completely (see illustration). 


Anti-stall 


158 An anti-stall adjustment screw limits the 
movement of the governor arm during rapid 
deceleration, keeping fuel delivery high 
enough to prevent stalling. 


Shut-off 


159 Mechanical shut-off is achieved by a 
separate lever, which when operated 
compresses the governor spring link and 
closes the metering valve. 


Centrifugal two-speed governor 
(Lucas DPC and DPS pumps) 


160 This governor is similar to the all-speed 
mechanical governor described previously, 
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but it is only effective at idle and maximum 
speeds; at intermediate speeds, control lever 
movement is transmitted directly to the 
metering valve (see illustration). This gives 
an accelerator response similar to that 
obtained from petrol engines. 


Idling 


161 At idle, the balance of forces is between 
the governor weights and the idle leaf spring. 
The tension of this spring is determined by the 
position of the idle actuator, attached to the 
idle lever shaft. In this way, idle speed 
adjustment is independent of control lever 
resting position. 


On the road 


162 At intermediate speeds, the governor has 
no effect. The main governor spring acts as a 
rigid link between the control lever and the 
metering valve. 

163 As maximum speed is approached, the 
force of the governor weights overcomes that 
of the main spring, and the metering valve is 
moved in the direction of reduced fuel 
delivery. 


Anti-stall 


164 An anti-stall device between the governor 
arm and the end of the governor spring limits 
governor arm movement during sudden 
deceleration, keeping fuel delivery high 
enough to prevent stalling. Adjustment of the 
anti-stall function is effectively determined by 
the control lever resting position. 


Shut-off 


165 When fitted, manual shut-off may be 
controlled by a separate lever on the idling 
lever shaft, or by a ‘stop’ position of the 
existing idling lever. 


7 Injectors 


Note: The information given in this Section 
refers to conventional diesel fuel injectors. For 
details of the injectors used in common 
rail and ‘pump injector’ systems, refer to 
Sections 9 and 10 respectively. 

1 One fuel injector is fitted to each cylinder. 
The function of the injector is to spray an 
evenly-atomised quantity of fuel into the 
combustion or pre-combustion chamber 
when the fuel pressure exceeds a certain 
value, and to stop the flow of fuel cleanly 
when the pressure drops. It must make a gas- 
tight seal where it enters the cylinder head, 
and a pressure-tight seal where the fuel 
injector pipe is connected to it. It must also 
have a fuel return connection, where fuel 
which leaks past the injector needle can be 
collected for return to the tank. 

2 Atomisation is achieved by a spring-loaded 
needle, which vibrates rapidly against its seat 
when fuel under pressure passes it. The 
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6.160 Lucas DPS pump two-speed governor 


needle and seat assembly together are known 
as the injector nozzle. They are finely matched 
in production, and may only be renewed 
together. 

3 The pressure at which the nozzle opens is 
determined by the spring pressure. This is 
adjustable, usually by shim thickness, but 
sometimes by means of an adjusting screw. 

4 The direction, penetration and quality of 
fuel spray are all important features of injector 
design. Each type of engine and combustion 
chamber has particular requirements which its 
injectors are designed to meet. Injectors are 
not necessarily interchangeable between 
engines, even though their external 
dimensions and appearance may be identical. 
5 There are two basic types of injector; hole 
(orifice) and pintle. Hole types are usually 
fitted to direct injection engines, and pintle 
types to indirect injection units. 

6 Injectors may be screwed directly into the 
cylinder head, or they may be secured by a 
clamp or flange. Clamp fitting enables the 
fitted position of the injector to be controlled, 
for example to ensure that an asymmetrical 
hole pattern is correctly positioned with 
regard to the combustion chamber. 


Hole injectors 


7 The nozzle seat and the injector tip are 
conical. The atomised fuel is discharged into a 
so-called blind hole, which is in fact opened 
by one or more injection holes. Multi-hole 
arrangements are common. 

8 A single-hole injector may have the hole 
positioned either centrally or offset. The holes 
in a multi-hole injector are not necessarily 
arranged symmetrically, nor need they all be 
the same size. The Pintaux type nozzle has 
two holes; a main one, centrally positioned, 
and an auxiliary one offset to one side. 


9 A two-stage hole injector is used in certain 
Rover and VW engines. Each injector contains 
two springs. (see illustration) The weaker 
spring allows a small ‘pre-injection’ spray to 
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7.9 Sectional view of a two-stage hole 
injector 
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7.12a Cutaway view of a pintle injector 
© Robert Bosch Limited 


1 Fuel inlet 7 Union nut 

2 Integral filter 8 Fuel return 

3 Body 9 Pressure 

4 Pressure adjusting shim 
passage 10 Spring 

5 Sleeve 11 Spindle 

6 Nozzle retainer 12 Nozzle 


occur before the main injection; as with pintle 
injectors, this gives a softer and quieter 
combustion. 

10 The nozzle holes on a brand-new injector 
are slightly larger than they ultimately need to 
be. This is to allow for the carbon coating 
which will inevitably accumulate in service. 
While the holes are still too large, combustion 
may be harsher and noisier. This should be 
borne in mind when judging the noise 
produced by a new engine, or after fitting new 
injectors. 

11 Opening pressures for hole type injectors 
are typically between 150 and 250 bar. 


Pintle injectors 


12 Throttling pintle injectors as they are 
properly known, have a nozzle seat shaped to 
match the pintle on the tip of the nozzle 
needle. The seat and pintle are shaped so that 
initial opening produces a small ‘pre-injection’ 
spray, which builds up relatively gradually into 
the main injection spray. Spray pattern and 
penetration will be determined by the shape of 
the needle and seat, and by spring rate. 
Sometimes the needle tip has longitudinal and 
transverse bores (perforated pintle) (see 
iliustrations). 
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7.12b Sectional view of a perforated pintle 


injector 
1 Nozzle needle 9 Fuelinlet 
2 Nozzle body 10 Pressure- 
3 Sleeve adjusting shim 
4 Spindle 11 Ring groove 
5 Nozzle retainer 12 Pressure chamber 
6 Spring 13 Integral filter 
7 Body 14 Transverse bore 
8 Fuel return 15 Longitudinal bore 


13 The progressive injection characteristics 
of this type of injector, in conjunction with 
swirl or pre-combustion chamber design, 
gives smooth combustion. 

14 Opening pressures for  pintle-type 
injectors are typically between 110 and 
140 bar. 


8 Electronic diesel engine 
control systems 


Description 


1 In recent years, the development of the 
automotive diesel engine has become 
governed by the requirement for low exhaust 
emissions, and improved fuel economy, 
performance and driveability. These 
requirements place increasingly heavy 
demands on the fuel injection system due to 
the need for improved accuracy and 
sensitivity of fuel delivery and injection timing 
controls. 

2 In the diesel engine, combustion, and 
therefore the operating characteristics are 
influenced by: 


The quantity of fuel injected. 

The start-of-injection point. 

Exhaust gas recirculation. 

Intake (charge) air pressure. 
To ensure maximum efficiency, these 
variables must be adjusted to the optimum 
values for the prevailing operating conditions. 
The use of an electronic control system allows 
this, and also provides improved reliability 
compared to a mechanically-controlled 
system. 
3 An electronic diesel control system uses 
various sensors (many similar to those used 
on a petrol injection system), an electronic 
control unit, and various actuators. The 
information from the various sensors is 
passed to an electronic control unit (ECU), 
which evaluates the signals. The ECU 
contains electronic ‘maps’ which enable it to 
calculate the optimum quantity of fuel to 
inject, and the appropriate injection timing, for 
any given condition of engine operation. The 
maps can take into account particular 
requirements to optimise factors such as 
noise, smoke emission, fuel consumption or 
power output. In order to perform the 
necessary calculations, the ECU receives 
signals from sensors or transducers providing 
the following information (not all sensors will 
be found on all systems): 

Crankshaft speed and position. 

Accelerator pedal position. 

Gear lever or selector position. 

Injection start point. 

Pump control rod/spool position. 

Intake airflow. 

Road speed. 

Air temperature. 

Coolant temperature. 

Fuel temperature. 

Atmospheric pressure. 

Inlet manifold pressure. 

Brake/clutch switches. 
4 Besides controlling injection pump delivery 
and injection timing, the ECU can also be 
used to control the preheating system, 
exhaust gas recirculation and, where 
applicable, a cruise control system (see 
illustration overleaf). 'Limp-home' and 
emergency functions enable the system to 
keep functioning (albeit at reduced efficiency) 
if a sensor fails. A self-diagnosis function 
illuminates an instrument panel warning light 
in case of failure; using appropriate test 
equipment, the ECU can be interrogated to 
locate the problem rapidly. 


Injection pumps 

5 Electronic diesel control systems are used 
on both in-line and distributor injection 
pumps, and the fine degree of control 
available has also allowed the development of 
common rail and 'pump-injector' systems, 
both of which are described in more detail in 


Sections 9 and 10 of this Chapter. 
In-line injection pumps 
electronically-controlled 


6 In an in-line 
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8.4 Bosch electronic diesel control system block diagram 
© Robert Bosch Limited 
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8.7 Bosch electronic diesel control system with in-line injection pump 


© Robert Bosch Limited 

1 Fuel tank 10 Injector 16 Vehicle speed sensor 
2 Lift pump 11 Coolant temperature 17 Electronic control unit 
3 Fuel filter sensor 18 Air temperature sensor 
4 In-line injection pump 12 Accelerator pedal 19 Charge-air pressure 
5 Electrical shut-off device position sensor sensor 
6 Fuel temperature sensor 13 Brake and clutch 20 Turbocharger 
7 Control rod position switches 21 Battery 

sensor 14 Cruise control switch 22 Glow plug and starter 
8 Linear solenoid 15 Warning lamp and switch 
9 Pump speed sensor diagnostic connection 


injection pump, a control solenoid is fitted in 
place of the mechanical governor. The linear 
solenoid moves the pump control rod in 
response to signals from the ECU. The 
injected fuel quantity is a function of the 
contro| rod position and pump speed. 
The control solenoid is connected directly 
to the pump, and its linear movement moves 
the pump control rod according to the 
operating current supplied by the ECU. When 
the solenoid is de-energised, a spring 
forces the control rod to the 'stop' position 
and prevents the delivery of fuel to the engine. 
When the solenoid is energised, it exerts a 
force on the contro! rod which opposes the 
spring force; this force increases as the 
current in the solenoid rises, and moves the 
control rod in the ‘increased-delivery’ 
direction. This enables continual adjustment 
of the fuel quantity between zero and 
maximum, according to the current supplied 
to the solenoid. 

7 A control rod position sensor and a pump 
speed sensor are incorporated into the pump 
to supply appropriate information to the ECU. 
The ECU selects the appropriate map for 
injected fuel quantity and injection timing 
according to the information received 
from the various system sensors (see 
illustration). 

Distributor injection pumps 

8 One of the commonest electronically- 
controlled distributor injection pumps likely to 
be encountered is based on the Bosch VE 
pump (see illustration). Although there are 
other types of electronically-controlled pump 
in use (eg, Lucas DP series), we will use the 
Bosch type as a typical example to explain 
the principles involved. 

9 Compared with the earlier VE pumps, the 
electronically-controlled pump is considerably 
simplified. The mechanical governor and 
many of the add-on pump units previously 
used are discarded in favour of a single 
electronic actuator, which moves the control 
spool in response to signals from an 
electronic control unit (ECU). The actuator 
also moves a potentiometer which is used by 
the ECU to monitor the control spool 
position. For safety reasons, the actuator is 
spring-loaded so that if there is no current 
across its terminals, the control spool is 
moved into the 'stop' or zero-delivery 
position. 

10 Internally, the injection pump resembles 
earlier VE pumps, as far as the supply pump 
and high-pressure pump are concerned. 
Pump cavity pressure is still used to 
determine injection advance, but the pressure 
is modulated by a solenoid valve, which is 
opened and closed in a rapid cycle by the 
ECU. The ratio of open- to closed-time 
determines cavity pressure, which is highest 
when the valve is closed. 

11 A stop solenoid is still fitted to interrupt 
the fuel supply to the high-pressure pump, but 
this is a safety measure, since normally the 
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8.8 Bosch VE injection pump with electronic diesel control 
© Robert Bosch Limited 


1 Control spool position 
sensor 


8.12 Fuel injector with needle motion 
sensor for electronic diesel control 


@ Robert Bosch Limited 
1 Adjusting pin 4 Cable 
2 Sensor winding 5 Plug 


3 Pressure pin 


2 Electrical actuator 
3 Pump plunger 


4  Cavity pressure control 
solenoid 
5 Control spool 


electrical actuator will stop fuel delivery when 
the 'ignition' is switched off. 

12 Most of the sensors used in the system 
will be recognised as being similar to those 
used in petrol injection systems, but the 
injection start-point sensor is unique to the 
distributor pump-equipped diesel engine. The 
sensor is incorporated into one of the 
injectors, and senses the movement of the 
injector needle (see illustration). 


Future developments 


13 Recent developments in electronic diesel 
control systems and the introduction of 
‘common rail’ and ‘pump injector’ fuel 
systems have closed the performance and 
refinement gap between diesel and petrol 
engines. In spite of this, there is still a need to 
improve the performance, driveability and 
emissions standards of diesel engines. 

14 The current trend in diesel engine 
technology is to develop direct injection 
engines, using high injection pressures. 
Higher injection pressures enable finer control 
of the start and end of injection points, and 
improved fuel atomisation, both of which 
improve engine efficiency and refinement. 
This trend has led to the development of 
common rail and ‘pump injector’ systems, 
which dispense with the need for high- 
pressure fuel lines to connect a pump to the 
injectors. Common rail and ‘pump injector’ 


systems are described in greater detail in the 
following sections. 

15 In the future it is likely that the use of 
these high-pressure systems will become 
more widespread, and other similar systems 
will be developed, as the narrowing gap 
between diesel and petrol engine refinement 
is closed still further. 


9 Common rail systems 


Description 


1 The most widespread common rail system 
in current use is the Bosch system. Although 
there are other types of common rail system 
(eg, Caterpillar system), we will use the Bosch 
type as a typical example to explain the 
principles involved. 

2 The common rail system derives its name 
from the fact that a common rail, or fuel 
reservoir, is used to supply fuel to all the fuel 
injectors. Instead of an in-line or distributor 
fuel pump, which distributes the fuel directly 
to each injector, a high-pressure pump is 
used, which generates a very high fuel 
pressure (up to 1350 bar on some systems) in 
the accumulator rail. The accumulator rail 
stores fuel, and maintains a constant fuel 
pressure, with the aid of a pressure control 
valve. Each injector is supplied with high- 
pressure fuel from the accumulator rail, and 
the injectors are individually controlled via 
signals from the system electronic control 
unit. The injectors are electromagnetically- 
operated. 

3 In addition to the various sensors used on 
models with a conventional fuel injection 
pump, common rail systems also have a fuel 
pressure sensor. The fuel pressure sensor 
allows the electronic control unit to maintain 
the required fuel pressure, via the pressure 
control valve. 


Operation 


4 For the purposes of describing the 
operation of a common rail injection system, 
the components can be divided into three 
sub-systems; the low-pressure fuel system, 
the high-pressure fuel system and the 
electronic control system. 


Low-pressure fuel system 


5 The low-pressure fuel system consists of 
the following components: 

Fuel tank. 

Fuel lift pump. 

Fuel filter/water trap. 

Low-pressure fuel lines. 
6 The low-pressure system (fuel supply 
system) is responsible for supplying clean fuel 
to the high-pressure fuel circuit. Refer to 
Section 3 of this Chapter for further details of 
the fuel supply components. 
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9.7 Schematic view of high-pressure fuel system - Bosch common rail system 


High-pressure fuel system 


7 The high-pressure fuel system consists 
of the following | components (see 
illustration): 
High-pressure fuel pump with pressure 
control valve. 
High-pressure accumulator rail with fuel 
pressure regulator. 
Fuel injectors. 
High-pressure fuel lines. 
8 After passing through the fuel filter, the fuel 
reaches the high-pressure pump, which 
forces it into the accumulator rail, generating 
pressures of up to 1350 bar. As diesel fuel has 


a certain elasticity, the pressure in the 
accumulator rail remains constant, even 
though fuel leaves the rail each time one of 
the injectors operates: additionally, a pressure 
control valve mounted on the high-pressure 
pump ensures that the fuel pressure is 
maintained within pre-set limits. 

9 The pressure control valve is operated by 
the ECU. When the valve is opened, fuel is 
returned from the high-pressure pump to the 
tank, via the fuel return lines, and the pressure 
in the accumulator rail falls. To enable the 
ECU to trigger the pressure control valve 
correctly, the pressure in the accumulator rail 
is measured by a fuel pressure sensor. 
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9.17 Cutaway view of high pressure pump - 
Bosch common rail system 


1 Driveshaft 4 
2 Eccentric cam 
3 Pumping cylinders 


Inlet valve 
5 Pistons 


6 Outlet valve 
7 Pressure control valve 


10 The electromagnetically-controlled fuel 
injectors are operated individually, via signals 
from the ECU, and each injector injects fuel 
directly into the relevant combustion 
chamber. The fact that high fuel pressure is 
always available allows very precise and 
highly flexible injection in comparison to a 
conventional injection pump: for example 
combustion during the main injection process 
can be improved considerably by the pre- 
injection of a very small quantity of fuel. 


Electronic control system 


11 The electronic control system consists 
typically of the following components: 

Electronic control unit (ECU). 

Fuel lift pump. 

Crankshaft speed/position sensor. 

Camshaft position sensor. 

Accelerator pedal position sensor. 

Turbocharger boost pressure sensor. 

Air temperature sensor. 

Coolant temperature sensor. 

Air mass meter. 

Fuel pressure sensor. 

Fuel injectors. 

Fuel pressure control valve. 

Preheating control circuit. 

EGR valve actuator. 
12 As mentioned in Section 8, the 
information from the various sensors is 
passed to the ECU, which evaluates the 
signals. The ECU contains electronic ‘maps’ 
which enable it to caiculate the optimum 
quantity of fuel to inject, the appropriate start 
of injection, and even pre- and post injection 
fuel quantities, for each individual, engine 
cylinder under any given condition of engine 
operation. 
13 Additionally, the ECU carries out 
monitoring and self-diagnostic functions. Any 
faults in the system are stored in the ECU 
memory, which enables quick and accurate 
fault diagnosis using appropriate diagnostic 
equipment (such as a suitable fault code 
reader). 


Components 


Fuel lift pump 


14 The fuel lift pump is usually electrically- 
operated, and is normally mounted in or near 
the fuel tank. 

High-pressure pump 

15 The high-pressure pump is most often 
mounted on the engine in the position 
normally occupied by a conventional 
distributor fuel injection pump. The pump is 
driven at half engine speed by the engine 
timing belt, timing chain, or possibly by gears, 
depending on application. The pump is 
lubricated by the fuel which is pumps. 

16 The fuel lift pump forces the fuel into the 
high-pressure pump chamber, via a safety 
valve. 

17 The high-pressure pump consists of a 
number of radially-mounted pistons and 
cylinders (see illustration). The pistons are 
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9.19 Cutaway view of high pressure pump 
cylinder 'switch-off' mechanism - Bosch 
common rail system 
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operated by an eccentric cam mounted on the 
pump drive spindle. As a piston moves down, 
fuel enters the cylinder through an inlet valve. 
When the piston reaches bottom-dead-centre 
(BDC), the inlet valve closes, and as the piston 
moves back up the cylinder, the fuel is 
compressed. When the pressure in the 
cylinder reaches the pressure in the 
accumulator rail, an outlet valve opens, and 
fuel is forced into the accumulator rail. When 
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9.20 Accumulator rail - Bosch common rail system 


1 Fuel pressure sensor 


the piston reaches top-dead-centre (TDC), the 
outlet valve closes, due to the pressure drop, 
and the pumping cycle is repeated. The use of 
multiple cylinders (usually three) provides a 
steady flow of fuel, minimising pulses and 
pressure fluctuations. 

18 As the pump needs to be able to supply 
sufficient fuel under full-load conditions, it will 
supply excess fuel during idle and part-load 
conditions. This excess fuel is returned from 
the high-pressure circuit to the low-pressure 
circuit (to the tank) via the pressure control 
valve. 

19 The pump incorporates a facility to 
effectively switch off one of the cylinders to 
improve efficiency and reduce fuel 
consumption when maximum pumping 
capacity is not required (see illustration). 
When this facility is operated, a solenoid- 
operated needle holds the inlet valve in the 
relevant cylinder open during the delivery 
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9.23 Cutaway view of pressure control valve - 
Bosch common rail system 
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stroke, preventing the fuel from being 
compressed. 


Accumulator rail 


20 Asits name suggests, the accumulator rail 
acts as an accumulator, storing fuel and 
preventing pressure fluctuations (see 
illustration). Fuel enters the rail from the high- 
pressure pump, and each injector has its own 
connection to the rail. The fuel pressure 
sensor is mounted in the rail, and the rail also 
has a connection to the fuel pressure control 
valve on the pump. 


Pressure control valve 


21 The pressure control valve is operated by 
the ECU, and controls the system pressure. 
The valve may be mounted either on the high- 
pressure pump, or on the accumulator rail. 

22 If the fuel pressure is excessive, the valve 
opens, and fuel flows back to the tank. lf the 
pressure is too low, the valve closes, enabling 
the high-pressure pump to increase the 
pressure. 

23 The valve is an electromagnetically- 
operated ball valve (see illustration). The ball 
is forced against its seat, against the fuel 
pressure, by a powerful spring, and also by 
the force provided by the electromagnet. The 
force generated by the electromagnet is 
directly proportional to the current applied to 
it by the ECU. The desired pressure can 
therefore be set by varying the current applied 
to the electromagnet. Any pressure 
fluctuations are damped by the spring. 


Fuel pressure sensor 


24 The fuel pressure sensor is mounted in 
the accumulator rail, and provides very 
precise information on the fuel pressure to the 
ECU. 


Injector 


25 The injectors are mounted on the engine 
in a similar manner to conventional diesel fuel 
injectors. The injectors are electro- 
magnetically-operated via signals from the 
ECU, and fuel is injected at the pressure 
existing in the accumulator rail. The injectors 
are high-precision instruments and are 
manufactured to very high tolerances. 
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9.26 Cutaway view of injector - Bosch common rail system 
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26 Fuel flows into the injector from the 
accumulator rail, via an inlet valve and an inlet 
throttle, and an electromagnet causes the 
injector nozzle to lift from its seat, allowing 
injection (see illustration). Excess fuel is 
returned from the injectors to the tank via a 
return line. The injector operates on a 
hydraulic servo principle: the forces resulting 
inside the injector due to the fuel pressure 
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effectively amplify the effects of the 

electromagnet, which does not provide 

sufficient force to open the injector nozzle 

directly. The injector functions as follows. 

27 Five separate forces are essential to the 

operation of the injector (see illustration). 

a) A nozzle spring forces the nozzle needle 

against the nozzle seat at the bottom of 
the injector, preventing fuel from entering 


5  High-pressure inlet 


7 Valve contro! chamber 
8 Fuel return 


the combustion chamber. 

b) In the valve at the top of the injector, the 
valve spring forces the valve ball against 
the opening to the valve control chamber. 
The fuel in the chamber is unable to 
escape through the fuel return. 

c) When triggered, the electromagnet exerts 
a force which overcomes the valve spring 
force, and moves the valve ball away from 
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10.1 Schematic view of Bosch/VW pump injector system 
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its seat. This is the triggering force for the 
start of injection. When the valve ball 
moves off its seat, fuel enters the valve 
control chamber. 

d) The pressure of the fuel in the valve 
control chamber exerts a force on the 
valve control plunger, which is added to 
the nozzle spring force. 

e) A slight chamfer towards the lower end of 
the nozzle needle causes the fuel in the 
control chamber to exert a force on the 
nozzle needle. 

28 When these forces are in equilibrium, the 
injector is in its rest (idle) state, but when a 
voltage is applied to the electromagnet, the 
forces work to lift the nozzle needle, injecting 
fuel into the combustion chamber. There are 
four phases of injector operation as follows: 

a) Rest (idle) state — all forces are in 
equilibrium. The nozzle needle closes off 
the nozzle opening, and the valve spring 
forces the valve ball against its seat. 

b) Opening - the electromagnet is triggered 
which opens the nozzle and triggers the 
injection process. The force from the 
electromagnet allows the valve ball to 
leave its seat. The fuel from the valve 
control chamber flows back to the tank 
via the fuel return line. When the valve 
opens, the pressure in the valve control 
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chamber drops, and the force on the 
valve plunger is reduced. However, due to 
the effect of the input throttle, the 
pressure on the nozzle needle remains 
unchanged. The resulting force in the 
valve control chamber is sufficient to lift 
the nozzle from its seat, and the injection 
process begins. 

c) Injection - within a few milliseconds, the 
triggering current in the electromagnet is 
reduced to a lower holding current. The 
nozzle is now fully open, and fuel is 
injected into the combustion chamber at 
the pressure present in the accumulator 
rail. 

d) Closing - the electromagnet is switched 
off, at which point the valve spring forces 
the valve ball firmly against its seat, and 
in the valve control chamber, the pressure 
is the same as that at the nozzle needle. 
The force at the valve plunger increases, 
and the nozzle needle closes the nozzle 
opening. The forces are now in 
equilibrium once more, and the injector is 
once more in the idle state, awaiting the 
next injection sequence. 


ECU and sensors 


29 The ECU and sensors are described 
earlier in this Section — see Description. 
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10 ‘Pump injector’ systems 


Description 


1 The ‘pump injector’ system has been in use 
in basic form for some years on larger direct 
injection diesel engines (see illustration). 
Recent developments in electronic engine 
control systems have enabled the system to 
be refined for use on smaller car and light 
commercial engines, and at the time of writing 
VW/Audi, and Land Rover were among the 
major manufacturers selling vehicles 
equipped with this system. Although there are 
other types of pump injector system (eg, 
Lucas EUI), we will use the Bosch type as a 
typical example to explain the principles 
involved. 

2 As its name implies, a ‘pump injector’ 
consists of a fuel injection pump, combined 
with a fuel injector. Each cylinder of the 
engine has its own pump injector, which 
eliminates the need for a separate high- 
pressure fuel pump, and the associated 
high-pressure fuel lines. 

3 The pump injectors are operated by the 
engine camshaft, and are able to generate 
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10.3 Pump injector installation - Bosch/VW pump injector system 


extremely high fuel pressures (up to 2000 bar 
on some systems) (see illustration). The 
pump injectors are mounted in the cylinder 
head, and are supplied with fuel via a 
distributor pipe mounted in the cylinder head. 
A fuel lift pump pumps fuel from the fuel tank 
to the distributor pipe. Each pump injector is 
individually controlled via signals from the 


system electronic control unit. The pump 
injectors are electromagnetically-operated. 

4 Pressure limiting valves in the fuel supply 
and return lines maintain constant fuel 
pressures in the fuel supply and return lines. 

5 Because of the extremely high fuel injection 
pressure, the fuel in the return line becomes 
very hot, and a fuel cooling system is used to 
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cool the excess fuel before it is returned to the 
tank. Besides the obvious effect on safety, if 
the fuel was not cooled, the fuel temperature 
in the tank would rise, which means that the 
temperature of the fuel supplied to the 
injectors would also rise. Under high-pressure 
injection conditions, hot fuel reduces fuel 
delivery from the injectors; although the ECU 
can compensate to a reasonable degree for 
fuel temperature variations, cool fuel gives 
improved combustion and hence improved 
engine efficiency. 


Operation 


6 For the purposes of describing the 
operation of a pump injector system, the 
components can be divided as follows; the 
low-pressure fuel system, the fuel cooling 
system, the pump injectors and the electronic 
control system. 


Low-pressure fuel system 


7 The low-pressure fuel system consists of 
the following components: 

Fuel tank. 

Low-pressure fuel lines. 

Fuel filter/water trap. 

Fuel lift pump (incorporating pressure 

limiting valve). 
Fuel distributor pipe (mounted in cylinder 
head). 

8 The low-pressure system (fuel supply 
system) is responsible for supplying clean, 
cool fuel to the pump injectors. Refer to 
Section 3 of this Chapter for further details of 
the fuel filter/water trap. 
9 After passing through the filter, the fuel 
reaches the fuel lift pump, which supplies fuel 
to the fuel distributor pipe, via passages 
drilled in the cylinder head. 
10 Any excess fuel is returned from the 
distributor pipe to the fuel tank, via a the fuel 
cooling system. 


Fuel cooling system 


11 The fuel cooling system is separate from 
the engine cooling circuit, because the 
temperature of the engine coolant is too high to 
cool the fuel when the engine is at operating 
temperature. In most cases, the fuel coolant 
circuit is connected to the main coolant 
expansion tank, but in such a way that the 
hotter engine coolant circuit has no adverse 
effect on the fuel coolant circuit. The connection 
to the expansion tank allows the system to be 
filled, and also allows for expansion of the 
coolant with varying temperature. 

12 A fuel cooler is mounted on the fuel filter 
head (see illustration). The fuel cooler is 
basically a fuel/coolant heat exchanger. Cold 
coolant is pumped through the cooler by an 
electric pump, controlled by the engine ECU. 
As the coolant passes through the cooler, it 
absorbs heat from the fuel. The cooled fuel 
then passes to the fuel tank, while the warm 
coolant passes to a radiator at the front of the 
vehicle. The radiator, which is separate from 
the engine cooling system radiator, is cooled 
by the air passing through it due to the 
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forward motion of the vehicle, supplemented 
by air from the engine cooling fan(s) when 
necessary. The cold coolant then passes to 
the coolant pump, and the cycle starts again. 


Pump injectors 


13 After passing through the fuel distributor 
pipe, the fuel reaches the pump injectors (see 
illustration). 

14 The electromagnetically-controlled pump 
injectors are operated individually, via signals 
from the ECU, and each injector injects fuel 
directly into the relevant combustion 
chamber. The fact that very high fuel pressure 
is always available allows very precise and 
highly flexible injection in comparison to a 
conventional injection pump: for example 
combustion during the main injection process 
can be improved considerably by the pre- 
injection of a very small quantity of fuel. On 
some systems, the individual control of the 
injectors also allows individual engine 
cylinders to be ‘switched off’ during part-load 
conditions, to improved fuel economy. 


Electronic control system 


15 The electronic contro! system consists 
typically of the following components: 

Electronic control unit (ECU). 

Fuel coolant pump. 

Crankshaft speed/position sensor. 

Camshaft position sensor. 

Accelerator pedal position sensor. 

Air temperature sensor. 

Coolant temperature sensor. 

Air mass meter. 

Inlet manifold pressure sensor. 

Fuel temperature sensor. 

Clutch and brake pedal switches. 

Fuel injectors. 

Preheating contro! circuit. 

EGR valve actuator. 
16 As mentioned in Section 8, the 
information from the various sensors is 
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10.13 Cutaway view of pump injector - Bosch/VW pump injector system 


passed to the ECU, which evaluates the 
signals. The ECU contains electronic ‘maps’ 
which enable it to calculate the optimum 
quantity of fuel to inject, the appropriate start 
of injection, and even pre- and post injection 
fuel quantities, for each individual engine 
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10.19 Cutaway view of fuel lift pump - Bosch/VW pump injector system 


cylinder under any given condition of engine 
operation. 

17 Additionally, the ECU carries out monitoring 
and self-diagnostic functions. Any faults in the 
system are stored in the ECU memory, which 
enables quick and accurate fault diagnosis 
using appropriate diagnostic equipment (such 
as a suitable fault code reader). 


Components 


Fuel lift pump 

18 The fuel lift pump is normally driven from 
the end of the engine camshaft. The pump is 
mounted directly on the cylinder head, and 
pumps fuel to the distributor pipe via drillings 
in the cylinder head. The pump incorporates 
a pressure-limiting valve, which keeps the fuel 
pressure in the distributor rail constant 
(approximately 7.5 bar). 

19 The fuel pump is of the blocking vane-cell 
type, which delivers fuel even at low engine 
speeds. Fuel is drawn and pumped into 
two chambers; the intake chamber and feed 
chamber are separated from each other by 
spring-loaded blocking vanes. As the pump 
rotor rotates, it draws fuel from the intake 
chamber, compresses the fuel, and pumps it 
out into the feed chamber. As the rotor turns, 
the blocking vanes slide to maintain the 
separation between the intake and feed 
chambers (see illustration). 
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10.25b Pre-injection commences - 
Bosch/VW pump injector system 
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Fuel distributor pipe 


20 The purpose of the distributor pipe is to 
distribute fuel evenly to the pump injectors. 
The pipe is fitted to a passage in the cylinder 
head, and has a cross-drilling for each pump 
injector. Fuel supplied by the pump can flow 
out from the pipe, through the cross-drillings, 
and into the cylinder head passage which 
surrounds the pipe. Here, the cool supply fuel 
mixes with the hot excess (return) fuel forced 
back into the supply line by the pump 
injectors (see illustration). This results in the 
fuel in the distributor pipe being at an even 
temperature all along the pipe, supplying each 
pump injector with fuel at the same 
temperature. 

21 If a distributor pipe was not used, and the 
fuel was pumped to the pump injectors 
through a closed pipe, the fuel temperature 
would rise progressively along the pipe: the 
hot fuel returned by the pump injectors would 
be forced towards the end of the pipe by the 
fuel flowing into the pipe from the lift pump. If 
the temperature of the fuel varied between 
pump injectors, differing masses of fuel would 
be injected by each injector, causing 
unnecessary engine vibration and stress, and 
excessively high temperatures in the cylinders 
receiving 'hot' fuel. 

Pump injector 

22 The pump injectors are mounted directly 
in the cylinder head. The pumping action is 
provided by pistons which are operated by 
additional lobes on the engine camshaft (one 
lobe for each pump injector), via rocker arms. 
The injection action is solenoid-activated via 
signals from the ECU. 

23 The injection cam lobe profile can be 
divided into two sections: 

a) Steep leading edge - results in the pump 
injector piston being pushed down at high 
velocity, achieving a high fuel pressure 
very quickly. 

b) Flat trailing edge — allows the piston to 
move up and down slowly and evenly, 
enabling fuel to flow smoothly into the 
pump injector high-pressure chamber, 
free from air bubbles. 

24 As the cam lobe turns, it operates the 
rocker, which in turn operates the pump 
injector piston, via a ball-pin. The ball-pin is 
adjustable (in a similar manner to the rocker 
arms on an engine with adjustable valve 
clearances), to allow the adjustment of a 
minimum clearance between the bottom of 
the pump injector high-pressure chamber 
and the pump piston. This clearance must 
exist to prevent the piston from hitting the 
bottom of the high-pressure chamber when 
the components expand due to heat. 

25 The pump injector injection cycle can be 
divided into six stages (see illustrations): 

a) Filling of the high-pressure chamber — the 
pump piston moves upwards under the 
force of the piston spring, increasing the 
volume of the high-pressure chamber. 
The injector solenoid valve is not 
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activated at this time. The solenoid valve 
needle is in its rest position, and the path 
from the fuel supply line to the high- 
pressure chamber is open, allowing fuel 
to flow into the high-pressure chamber. 

b) Pre-injection commences - the pump 
piston moves down under the force of the 
rocker arm, and pushes fuel out of the 
high-pressure chamber into the fuel 
supply line. The ECU activates the injector 
solenoid valve. The solenoid valve needle 
is pressed down onto the valve seat, and 
closes off the path from the high-pressure 
chamber to the fuel supply line. This 
causes a build-up of pressure in the high- 
pressure chamber. When the pressure 
reaches around 180 bar, it overcomes the 
pressure of the injector spring, which 
allows the injector needle to lift. The 
pressure in the high-pressure chamber 
forces fuel out through the injector nozzle, 
and pre-injection commences. 

C) Pre-injection damping — during the pre- 
injection stage, the movement of the 
injector needle is damped by a hydraulic 
‘cushion’, which allows the quantity of 
fuel injected to be metered exactly. In the 
first third of the needle stroke there is no 


10.25c Pre-injection damping - Bosch/VW 10.25d Pre-injection ends - Bosch/VW 
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chamber, the fuel above the injector 
needle can only move into injector spring 
chamber through a small metered gap. 
This creates a hydraulic ‘cushion’ which 
limits the injector needle stroke during the 
pre-injection cycle. 

d) Pre-injection ends — the pre-injection 
cycle ends straight after the injector 
needle opens. The increasing pressure 
causes the retraction piston to move 
downwards, increasing the volume of the 
high-pressure chamber. As a result, the 
pressure drops momentarily, and the 
injector needle closes. The pre-injection 
cycle now ends. The downward 
movement of the retraction piston 
compresses the injector spring, 
increasing the downward load on the 
injector needle. This means that to lift 
the injector needle from its seat 
during the main injection cycle, the fuel 
pressure must be higher than during the 
pre-injection cycle. 

e) Main injection commences - the pressure 
in the high-pressure chamber increases 
shortly after the injector needle closes. 
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approximately 2050 bar, because more 
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fuel is displaced in the high-pressure 
chamber than can escape through the 
nozzle holes. 

f) Main injection cycle ends - the injection 
cycle ends when the ECU de-activates 
the injector solenoid valve. The solenoid 
valve spring opens the solenoid valve 
needle, and the fuel displaced by the 


pump piston enters the fuel supply line, Restrictors 
allowing the pressure to drop. The Leaking fuel 
injector needle closes, and the injector Pump piston 
spring forces the retraction piston into its Fuel return line 
rest position. The main injection cycle Fuel supply line 
now ends. 


26 When the engine is running, a quantity of 
fuel is flushed from the fuel supply line, 
through ducts in the injector body, into the 
fuel return line, to cool the injector. The 
flushing action is provided by fuel pressure, 
and restrictors in the ducts prevent a 
significant pressure loss (see illustration). 


ECU and sensors 


27 The ECU and sensors are described 
earlier in this Section — see Description. 10.26 Injector cooling action - Bosch/VW pump injector system 
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1 Introduction 


1 By far the majority of faults on small diesel 
engines are electrical in origin, and can be 
attributed either to the battery or the 
preheating system. An understanding of how 
the electrical systems work and how to test 
them is important if mistakes in diagnosis are 
to be avoided. in particular, the injection 
pump and injectors can receive costly and 
unnecessary attention when in fact it is the 
preheating system which is at fault. 

2 Apart from the absence of an ignition 
system, the electrical systems of the small 
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1 Charging system - testing 
Battery - testing ... 
Starter motor circuit — testing 


Starter motor turns slowly 
Starter motor does not turn at all 

Preheating system - testing .............................. 7 
Voltage supply checks with a test lamp or voltmeter 


2 Glow plug checks with a test lamp or multimeter 


Glow plug check using a glow plug tester 
Control circuitry checks using a test lamp or multimeter 


Flame plug checks 


Glow plugs - removal and refitting 
Flame plug - removal and refitting 


diesel engine differ from those of the petrol 
engine in the following areas. 


Battery 


3 The battery is of larger capacity (expressed 
as reserve capacity — RC - or amp-hours) than 
on an equivalent-sized petrol engine. It is also 
capable of delivering more current (cold 
cranking capacity). Both these functions are 
necessary to cope with the higher demands 
imposed by the starter motor and the 
preheating system. 

4 For satisfactory starting, especially in 
winter, it is important that the correct type of 
battery is fitted, and that it is in good 
condition and well-charged. When fitting a 
new battery, both the reserve capacity and 
the cold cranking capacity must be as 


3 Temperature sensors 


specified. Battery testing is covered later in 
this Chapter. 


Alternator 


5 Alternator rated output tends to be higher 
on the diesel engine, in order to ensure that 
the battery is recharged in a sufficiently short 
time after the demands made on it during 
start-up. 


Starter motor 


6 Although the cranking speeds required to 
start peirol and diesel engines are similar, the 
diesel! engine's starter motor needs to provide 
a higher torque to overcome the greater 
resistance caused by the high compression 
ratio. This may be achieved by simply 
increasing the physical size of the motor, or 
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1.6 Exploded view of reduction gear starter motor with permanent magnetic field 
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use permanent magnets instead of field coils. 
This, in conjunction with reduction gears, 
keeps the size and weight of the starter motor 
down. 


Fuel injection pump 

8 Most fuel injection pumps have an 
electrically-operated fuel shut-off valve, 
usually known as the stop solenoid. The valve 
opens the inlet bore to the high-pressure 
chamber when energised {ignition on) (see 
illustration). If it sticks shut, or if its voltage 
supply is interrupted, fuel cannot reach the 
pump plunger, and the engine will neither start 
nor run (see Chapter 9). 


Fuel heaters 


9 Electrically-operated fuel heaters are fitted 
as original equipment to some vehicles, or 
may be encountered as an aftermarket 
accessory. They are fitted either upstream of 
the fuel filter, as close as possible, or (with 
units such as the Lucas/CAV D-Wax) form an 
integral part of the filter head. See Chapter 2, 
Section 3 for more details. 

10 Fuel heaters are normally thermostatically- 
controlled, and energised only when the 


11 Reduction gear and output 


12 Brushgear 

18 Commutator end shield 
14 Commutator end cap 
15 Through-bolt 


ignition is switched on. Power consumption is 
of the order of 100 to 200 watts. 


Preheating system 


11 This is one of the most important engine 
electrical systems. It is considered in detail in 
the following Sections. 


2 Preheating system - 
description 


1 The temperatures reached in the cylinders 
of the diesel engine at cranking speed when 
cold can be insufficient to ignite the fuel 
vapour. One way round this is to increase 
cranking speed, but this wound entail the use 
of much larger (and heavier) batteries and 
starter motors. A more satisfactory solution is 
to provide an external source of extra heat 
just before and during start-up. There are two 
ways of providing this heat: electrically, by the 
use of heater plugs (usually called glow 
plugs), or by a combination of electrical and 
fuel energy, in the so-called ‘flame plug’. 


Engine electrical systems 3*3 


2.2a A selection of typical glow plug types 


Glow plugs 


2 All indirect injection engines, and most 
direct injection engines, use glow plugs to 
assist cold starting. Usually, one plug is used 
per cylinder (sometimes, one cylinder may not 
be fitted with a plug due to space restrictions). 
Some engines still use plugs with an exposed 
element, but modern engines normally use the 
sheathed-element plug, where the heating 
element is enclosed and protected by a metal 
sheath (see illustrations). On all engines in 
current production, the plugs are wired in 
parallel so that failure of one plug will not 
affect the operation of the others. 

3 The tips of the glow plugs, which protrude 
into the pre-combustion or combustion 
chambers, become red-hot after a few 
seconds when battery voitage is applied to 
them. When the incoming fuel spray swirls 
into contact with the hot plug, the fuel ignites. 
4 The time for which the glow plugs need to 
be energised before the engine can be started 
will depend on engine temperature and 
ambient air temperature. The glow plugs are 
also energised during starter motor operation, 
and sometimes for a few seconds after start- 
up. This last phase of operation ('afterglow' or 
‘post heating’) contributes to smooth and 
smoke-free operation of the engine 
immediately after starting. Glow plug control 
circuits are described in the next Section. 

5 Glow plugs may last the life of the engine, 
or one may fail after only a few thousand 
miles. A four-cylinder engine on which one 
glow plug has failed can normally still be 
started without too much trouble, except in 
very cold weather. With two glow plugs failed, 
cold starting will be difficult or impossible. It is 
therefore worth checking the glow plugs at 
major service intervals, in case one has failed 
unnoticed. 


Flame plugs 


6 Flame plug systems are used on some older 
types of direct injection engines. Instead of 
relying on electrical energy for the entire 


TERMINAL 


preheating effect, the flame plug uses electricity 
to vaporise and ignite fuel fed to it. It is located 
in the inlet manifold (see illustration). 

7 The fuel feed to the flame plug is obtained 
from the injector return line. Returned fuel fills 
a small reservoir, located at a higher level than 
the flame plug, so that when required the fuel 
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2 Solenoid valve 
3 Pressure-regulating 
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2.2b Construction of a sheathed element glow plug 


will flow to the plug by gravity. The flow of fuel 
is controlled by an external solenoid valve, or 
by a temperature-sensitive valve in the plug 
itself. 

8 The control circuitry for the electrical part of 
the flame plug is similar to that used for glow 


plugs. 


2.6 Flame plug and associated components on a Fiat engine 


E 


Flame plug 


valve 


4 Flame plug heating 
element wire 

5 Solenoid supply wire 

6 Flame plug fuel supply hose 


Light arrows — fuel supply 
from injection pump return 
Dark arrows — fuel return 
to tank 


3e4 Engine electrical systems 


3.1 Circuit diagram for manually-controlled preheating system 


Battery 

Ignition/starter switch 
Glow plugs 

Starter motor solenoid 


B+C 


ROMs 


3 Preheating system control ` 
circuits Te 


1 In the simplest form of preheating system, 
preheating time is controlled by the driver. There 
is a ‘re-heat’ position on the ignition/starter 
Switch, between the 'run' and 'start' positions, in 
which the key must be held for a few seconds 
(up to 30 seconds in very cold conditions) before 
starting. Once the engine has started and the 
key is released, the power supply to the glow 
plugs is switched off (see illustration). 


Relays 


2 The heavy current drawn by the glow plugs — 
typically 9 to 12 amps each, with an initial 
surge two to three times greater — means that 
most systems make use of a relay to switch the 
current. A relay is an electrically-operated 
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A Feed in ‘run’ position 
B Feed in ‘heat’ position 
Feed in ‘start’ position 


xm 


I O 


Ee o 


Battery 


Glow plugs 
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switch, which in this case is being used to 
control a heavy current at a distance from the 
ignition/starter switch. This eliminates the need 
to run thick electrical cable to and from the 
switch, and means that the switch itself can be 
of lighter construction (see illustration). 


Automatic control 

3 In the simplest relay systems, preheating 
time is still controlled by the driver, but 
automatic control of preheating time is now 
virtually universal in passenger cars and light 
commercial vehicles. On vehicles with 
electronic diesel engine control, the preheating 
system is controlled by the engine electronic 
control unit (in this case the system usually 
operates in a similar manner to that described 
for Advanced systems, later in this Section). 
Basic automatic systems incorporate a timer or 
control unit (which may include the relay) and a 
preheating warning lamp. Some systems also 
have a 'ready to start' lamp (see illustrations). 


3.3a Typical preheating control units 


Ignition/starter switch 


Starter motor solenoid 
Relay control winding 


3.2 Circuit diagram for relay-switched preheating system 


6 Relay contact 

A Feed in ‘run’ position 

B Feed in ‘heat’ position 
B+C Feed in ‘start’ position 


3.3b Circuit diagram for simple automatic 
preheating system 


H16 Warning light 8 From starter 
K25 Glow plug switch 

relay 15 Live rail 
M12 Starter motor (ignition- 
R5 Glow plugs controlled) 
Y5 ` Stop solenoid 30 Live rail 
3 From battery (permanent) 


Letters and numbers on wires relate to wire 
colours and thicknesses 
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circuit if the engine is not started within 30 
seconds or so. 

5 The function of the preheating system 
warning lamp is to advise the driver that the 
first stage of preheating is taking place. When 
the lamp goes out, the engine is ready to be 
started. When testing the preheating system, 
Warning lamp off, automatically after start-up, it is important to understand that the glow 
plugs are normally still energised after the 
warning lamp goes out, and remain energised 
until after start-up, or until a predetermined 
time has elapsed (see illustration). This is 
known as the ‘stand-by’ or ‘hidden glow’ 
period. 


15 t (sec) Advanced systems 
H 22192 


I 
PREHEATING PERIOD STAND-BY PERIOD Glow plugs switched off 
Warning lamp on, 


Glow plugs on Glow plugs still on OR after a certain time 


6 The advanced preheating system shown in 


3.5 Glow plug voltage (V) versus time for basic automatic preheating system the illustration and described in the following 
paragraphs is fitted to some VW and Audi 

4 The control unit responds to under-bonnet Additional control unit features may include models from 1987 (see illustration). Similar 
air temperature or coolant temperature to protection against short-circuits, and systems are used by many other 
determine the preheating time required. automatic switching-off of the preheating manufacturers, and on models fitted with 
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3.6 Circuit diagram for 
advanced preheating system 


A Battery 

B Starter motor 

D Ignition/starter motor 

F60 Idling switch 

G27 Coolant temperature sensor 
J52 Glow plug relay and resistor 
J179 Control unit 

K29  Preheating warning lamp 
N43 Stop solenoid 

Q6 Glow plugs 

S9 Fuse (in fusebox) 

S39 Glow plug fuse (in relay) 
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electronic engine control systems, a similar 
system is usually incorporated within the 
engine control system. In the example shown, 
besides the glow plugs themselves, the 
components of the system are: 
a) An automatic glow period control unit. 
b) A relay, incorporating a fuse, a ballast 
resistor and a heat sink. 
c) An idling switch which opens when the 
accelerator pedal is depressed. 
d) A coolant temperature sensor. 
e) A preheating warning lamp. 


Preheating 


7 When the engine is warm, no preheating 
takes place. Operation of the system when 
the engine is cold (coolant temperature below 
50?C/122?F) is as follows. 

8 The driver turns the ignition switch to 
position Il (run/preheat). The control unit 
activates coil No 1 in the relay, and the relay 
contacts close, to supply full battery voltage 
to the glow plugs. At the same time, the 
warning lamp comes on, warning the driver 
that the engine is not yet ready to be started. 
9 After the necessary interval, the control unit 
extinguishes the warning lamp. The length of 
time taken will depend on coolant 
temperature. Even though the lamp has gone 
out, voltage is supplied to the glow plugs for a 
further 5 seconds, during which time the 
driver should start the engine. If the engine is 
not started within this period, the control unit 
switches off the supply to the relay, so 
preventing battery drain and overheating of 
the glow plugs. 


Start-up 


10 When the driver turns the ignition switch 
to position Il! (start), the control unit receives a 
signal from the wire which feeds the starter 
motor solenoid. As long as the starter motor is 
operating, the control unit activates relay coil 
No 1, and battery voltage is supplied to the 
glow plugs. 

Post-heat 


11 With the engine running, the post-heat 
period begins. For the first 5 seconds after 
start-up, the control unit continues to activate 
relay coil No 1, and the glow plugs continue to 
receive full battery voltage. This is to 
compensate for the cooling which will have 


4.8 Voltmeter connected across battery 
terminals 


occurred during starter motor operation, when 
battery voltage is considerably reduced. 
12 After the initial 5 seconds, the control unit 
monitors the voltage at the glow plugs. When 
this rises above 11 volts, the contro! unit 
activates relay coil No 2. This causes a ballast 
resistor inside the relay to be switched in 
series with the glow plugs, which could 
otherwise be damaged by the increased 
voltage available with the engine running. If 
the voltage at the glow plugs drops below 
10.3 volts, the control unit switches the 
resistor out of the circuit again. 
13 Post-heat continues to be applied until 
one or more of the following conditions is met: 
a) Coolant temperature exceeds 
50°C/122°F. 
b) Post-heating has taken place 
continuously for 120 seconds. 
c) The accelerator pedal is depressed for 
more than 10 seconds. 
In the last case, post-heating will be re- 
applied if the engine returns to idle while it is 
still cold. Full battery voltage will be applied 
for the first 5 seconds of the renewed post- 
heating period, in order to warm the glow 
plugs quickly. After 5 seconds, the resistor is 
again switched into circuit. 


4 Charging system - testing 


Note: Thorough testing of the charging 
system is beyond the scope of this book, but 
the following tests will serve to show if the 
system is functioning or not. 

1 Begin by checking that the battery 
terminals and their connections are clean and 
tight. Also check the alternator connections 
and the alternator drivebelt. 

2 |f an ammeter with an inductive clamp 
connection is available, this may be used in 
the test procedure in addition to a voltmeter. 
Connect the clamp round the battery positive 
lead to measure the total charge or discharge 
current. The use of a series-connected 
ammeter is not recommended, partly because 
of the difficulty of avoiding it having to pass 
starter motor current, and partly because of 
the risk of alternator damage if it is 


4.7 Checking for current drain using a test 
lamp 


accidentally disconnected or short-circuited. 
3 Connect a voltmeter (with a range of 0 to 
20 volts approximately) across the battery 
terminals (see illustration). With the engine 
stopped, switch on the headlights and note 
the battery voltage, which should be between 
12 and 13 volts. If it is lower, the battery is 
probably in a poor state of charge. Switch off 
the headlights. 

4 Leave the voltmeter connected, and start 
the engine. Once the engine is running, voltage 
should rise to around 14 volts. If it does not, 
the alternator or voltage regulator is probably 
defective. (Consult the vehicle wiring diagram, 
or an electrical specialist, to establish if there 
are any particular features in the system under 
test which can give a similar result. Some 
systems incorporate fuses, either in the 
alternator itself or ín the feed to the field 
windings; others will not work at low rpm if the 
no-charge warning light bulb has blown.) 

5 Increase the engine speed to around 
2000 rpm. Voltage may rise a little, but should 
not exceed 15 volts. If it does, the voltage 
regulator is defective. 

6 With the engine still running at 2000 rpm, 
switch on as many electrical consumers as 
possible (headlights, heated rear window, 
heater blower, etc). Voltage may fall a little, 
but should not go below 14 volts. If voltage 
falls much below this, and raising the engine 
speed will not bring it back up, this shows that 
the alternator is not producing an adequate 
output, and should be investigated further. If 
an engine analyser with an oscilloscope is 
available, this may be used to examine the 
alternator output waveform to see if all three 
phases are present. 

7 Switch off electrical consumers, and stop 
the engine. Disconnect the voltmeter, then 
disconnect the battery earth lead. Use a test 
lamp or an ammeter connected between the 
earth terminal and the earth lead to verify that 
with everything switched off, no current drain 
is taking place (see illustration). (Items such 
as clocks and alarm systems should draw 
only a negligible current — certainly not 
enough to light a bulb.) If a drain appears to 
be taking place, remove the fuses one at a 
time to see which circuit is responsible. 

8 If the current drain does not stop in relation 
to any fuse, try the effect of disconnecting the 
alternator. If this stops the drain, leakage is 
taking place through the altemator diodes; the 
diodes or the alternator itself must be renewed. 


5 Battery - testing 
Warning: Battery acid is 
poisonous and corrosive. Take 
care not to get it on clothing or 

skin, or in the eyes. In the case 
of accidental contact, wash off at once 
with plenty of cold water. If acid has 
splashed into the eyes, seek immediate 
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medical assistance as well. The gases 
given off by the battery during charging 
and testing are explosive. Do not smoke or 
cause sparks, or allow naked lights near 
the battery. 
1 If battery problems are suspected and the 
charging system is known to be in order 
(Section 4), first make sure that the battery 
terminals and their connections are clean and 
tight. Also clean the top of the battery — 
discard the rag used for cleaning. 
2 |f the cell covers or plugs can be removed, 
check the electrolyte level and top up with 
distilled water if necessary. If one cell requires 
much more topping up than the others, this 
should be viewed with suspicion. 
3 Check the specific gravity of the electrolyte 
with a hydrometer. This will give an idea of the 
overall state of charge, but more importantly 
will show up weak or failing cells, which will 
have a reading noticeably different from the 
good cells. 
4 The most useful test of battery condition is 
to measure its terminal voltage during heavy 
discharge. It is this value which determines 
whether or not the battery can provide 
satisfactory cold starting performance. As a 
simple test, the terminal voltage can be 
measured while an assistant operates the 
starter motor. (Disconnect the stop solenoid, 
or manually operate the stop lever on the 
pump to prevent the engine starting.) If the 
battery is fully charged, but the voltage falls 
below 9.6 volts during cranking, it is almost 
certainly defective. 
5 A purpose-made battery tester is a more 
satisfactory means of determining battery 
condition. 
Warning: Older types of battery 
tester (consisting of a basic 
resistor, voltmeter and 
connecting tongs or leads) can 


produce sparks at the battery terminals - 
take care as this can cause the battery to 
explode. 

6 Modern electronic battery testers are safe 
to use, and will not produce sparks around 
the battery terminals. 


6 Starter motor circuit - testing 


Starter motor turns slowly 


1 If the battery is fully charged and in good 
condition, but the starter motor turns slowly, 
there are three possibilities: 

a) There is an excessive electrical resistance 

in the starter motor circuit. 
b) There is a fault in the starter motor itself. 
c) The engine is abnormally stiff to turn 
(mechanical problem or oil viscosity high). 

2 This Section deals with finding whether the 
problem is in the starter motor circuit or in the 
starter motor itself, and locating the problem if 
it is in the circuit. 
3 Because the currents involved are very 
high, even a small resistance will have a large 
effect on the circuit. (Any point in the circuit 
where the resistance is higher than it should 
be will get hot when the starter motor is 
operated, and it may be possible to locate 
dirty or corroded connections by feeling them 
to detect this heating.) Such small levels of 
resistance cannot be measured with a 
conventional ohmmeter, so voltage drop tests 
are carried out with the starter motor 
operating. 
4 To carry out the tests, an accurate 
voltmeter capable of reading fractions of one 
volt will be required. A high-range ammeter 
(0 to 400 amps or so) with an inductive clamp 


pick-up would be useful, but is not essential. 
Some engine analysers incorporate suitable 
voltage and current measuring facilities. 

5 |f the ammeter is available, position the 
clamp on the battery-to-starter motor lead, 
and read the current drawn when the starter 
motor is operated. (Disconnect the fuel cut-off 
solenoid, or operate the pump stop lever, to 
prevent the engine from running.) A current 
draw of around 350 amps is typical. If it is 
higher, the circuit is in good condition, and 
there is a problem in the starter motor or the 
engine. If it is lower, carry on as follows. 


Positive-side checks - solenoid 
mounted on starter motor 


6 Measure the voltage between the battery 
positive terminal and the starter motor 
positive terminal (the output side of the 
solenoid), while an assistant operates the 
starter motor (see illustration). The value 
obtained is the total voltage lost in the positive 
side of the starter motor circuit. The maximum 
acceptable loss is 0.5 volt; on a new system in 
good condition, 0.25 volt would be expected. 
7 Repeat the test, but this time measure the 
voltage between the battery positive terminal 
and the input (battery) side of the solenoid. 
The difference between the first and second 
measurements is the voltage lost in the 
solenoid. 


Positive-side checks - solenoid 
remote from starter motor 


8 Take a reading between the battery positive 
terminal and the starter motor positive 
terminal while the starter motor is operated, 
as just described above (see illustration). 

9 Take a second reading between the battery 
positive terminal and the solenoid output 
terminal. The difference between the first and 
second readings is the voltage lost in the 


6.6 Starter motor voltage drop test points on positive side 


(solenoid on motor) 


6.8 Starter motor voltage drop test points on positive side 
(remote solenoid) 


A Motor positive terminal 
B Solenoid output terminal 
C Solenoid input terminal 


1 Battery 4  Ignition/starter switch 1 Battery 
2 Starter motor A Solenoid output/motor input terminal 2 Starter motor 
3 Solenoid B Solenoid input terminal 3 Solenoid 
4  Ignition/starter switch 
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6.13 Starter motor voltage drop test points on negative side 


1 Battery A Starter motor body 1 Battery 

2 Starter motor B Engine earth strap 2 Starter motor 

3 Solenoid C Battery negative lead 3 Solenoid 

4  Ignition/starter switch 4 Ignition/starter switch 


solenoid-to-starter motor cable. If the loss is 
more than 0.25 volt, clean and tighten the 
cable connections. If no improvement results, 
renew the cable. 

10 Take a third reading between the battery 
positive terminal and the solenoid input 
terminal. The difference between the second 
and third readings is the voltage drop in the 
solenoid. 


All solenoid types 


11 If the loss in the solenoid is greater than 
0.25 volt, remove it for cleaning or renewal. 
12 If the loss in the battery-to-solenoid cable 
is greater than 0.25 volt, clean and tighten its 
connections. If no improvement results, renew 
the cable. 


Negative-side checks 


13 Measure the voltage between the battery 
negative terminal and the starter motor body, 
with the starter motor operating (see 
illustration). The value obtained is the voltage 
lost in the whole of the negative side of the 
circuit. It should not exceed 0.25 volt. 

14 Take a second measurement between the 
battery negative terminal and the body or 
chassis end of the earth strap, if this is 
separate from the battery negative lead. The 
difference between the first and second 
measurements is the voltage lost in the earth 
strap. If it is greater than 0.25 volt, clean and 
tighten the earth strap connections. If no 
improvement results, renew the strap. (Note 
that if the earth strap is loose or missing, earth 
return may take place through control cables, 
the speedometer cable, wheel bearings or 
similar, sometimes with bizarre results. Cases 
have been known of wheel bearings being 
damaged by high current flowing through 
them.) 

15 Take a third measurement between the 
battery negative terminal and the far end 


(engine or body attachment) of the battery 
negative lead. The value obtained is the 
voltage lost in the battery negative cable. If it 
is greater than 0.25 volt, clean and tighten the 
cable connections. If no improvement results, 
renew the cable. 


Starter motor does not turn at 
all 


16 Apart from total seizure of the engine (and 
always assuming that the battery is in good 
condition), there are three possible reasons 
why the starter motor will not turn: 

a) The solenoid is not completing the circuit. 

b) There is a high electrical resistance in the 

circuit. 

c) There is a fault in the starter motor. 

17 To make the following tests, an ordinary 
voltmeter (0 to 20 volts) or a 12-volt test lamp 
will suffice. 

18 Disconnect the command (small) lead 
from the solenoid. Connect the voltmeter or 
test lamp between the lead and earth (vehicle 
metal) (see illustration). Have an assistant 
operate the starter switch: voltage should be 
present when the switch is operated, and 
should disappear when it is released. If not, 
there is a break in the wiring between 
the switch and the solenoid, or a fault in the 
Switch. (On automatic transmission models, 
it is also possible that the starter inhibitor 
Switch is defective or mal-adjusted.) 
19 Reconnect the command lead to the 
solenoid. Connect the voltmeter or test lamp 
between the input (battery side) terminal of 
the solenoid and earth. Voltage should be 
present here all the time, regardless of the 
position of the starter switch. If not, there is a 
break or a bad connection in the battery-to- 
solenoid lead. 
20 Connect the voltmeter or test lamp 
between the output (motor side) terminal of 
the solenoid and earth. Have the assistant 


6.18 Testing for voltage at the starter motor solenoid using a test 


lamp 


5 Testlamp 

A Command lead 

B Solenoid input terminal 
C Solenoid output terminal 


operate the starter switch again: full battery 
voltage should be present when the switch is 
operated, and should disappear when it is 
released. If not, the solenoid is faulty. 

21 If the solenoid is remote from the starter 
motor, connect the voltmeter or test lamp 
between the starter motor positive terminal 
and earth. Have the assistant operate the 
starter switch again. If voltage was present at 
the solenoid output terminal but does not 
appear at the motor, the solenoid-to-motor 
cable is broken or loose. 

22 If it is established that full battery voltage 
is reaching the starter motor, but the motor is 
not turning (and assuming that the negative 
earth strap is intact and securely connected), 
there is a fault in the starter motor. Remove it 
for examination or renewal. 


7 Preheating system - testing 


1 Testing of the preheating system falls into 
three areas: 

a) Voltage supply checks. 

b) Glow plug or flame plug checks. 

c) Control circuitry checks. 
2 The minimum equipment required is a 
12-volt test lamp. More detailed testing will 
require a multimeter with the appropriate 
voltage and current ranges. For the 
professional, there exists dedicated test 
equipment such as the glow plug and circuit 
tester described later in this Section. On 
models with an electronic engine control 
System, if the system is equipped with a self- 
diagnostic facility, the system will store an 
appropriate fault code in the electronic control 
unit (ECU) memory if there is a fault in the 
preheating system (see Chapter 2, Section 8, 
and Chapter 9). 
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7.4 Checking for glow plug supply voltage 
with a test lamp 


1 Glow plug supply 
wire 


2 Glow plugs 
3 Test lamp 


3 Test procedures given here are of a general 
nature. 


Voltage supply checks with a 
test lamp or voltmeter 

4 Connect the test lamp or voltmeter 
between the glow plug or flame plug supply 
wire and earth (vehicle metal) (see 
illustration). Do not let the live side 
connections touch earth. Have an assistant 
energise the preheating system. The test lamp 
should light brightly, or the voltmeter should 
read at least 10 volts. (A few Japanese 
engines use 5-volt glow plugs; on these, a 
reading of 5 or 6 volts is to be expected.) 

5 |f there is no voltage at all, this suggests a 
fault such as a blown fuse, a disconnected 
wire, a defective relay, or a defective switch 
(depending on the type of system - refer to 
the circuit diagram). A blown fuse may only be 
a pointer to some underlying fault, such as a 
short-circuit in the wiring or a glow plug which 
has failed so as to cause a short. The fuse 
itself may be incorporated in the relay, or it 
may take the form of a fusible link in the feed 
wire near the battery. 

6 If the voltage is low and the battery is in 
good condition, this suggests a bad 
connection somewhere in the wiring, or 
possibly a faulty relay. 

7 On systems which control preheating time 
automatically, a check should now be made 
of the duration for which the voltage is 
applied. Remember that on most systems, 
preheating voltage continues to be applied 
after the warning lamp has gone out. 


Glow plug checks with a test 
lamp or multimeter 


8 A simple continuity check can be made by 
disconnecting the wire or metal strap which 
links the glow plug terminals (ignition off), then 
connecting the test lamp between the battery 
positive terminal and each glow plug terminal 
in turn (see illustration). Alternatively, 
measure the resistance between each glow 
plug terminal and earth. The lamp should light 
brightly, or the meter read a very low 
resistance (typically 1 ohm or less). 


7.8 Checking glow plug continuity using a 


test lamp 
1 Glow plug supply 2 Glow plugs 
wire 3 Test lamp 
(disconnected) 4 Battery 


9 If the lamp does not light or the meter 
shows a high resistance, the glow plug has 
failed open-circuit, and must be renewed. 

10 The above is only a rough test, and will 
not detect a glow plug which has failed so as 
to cause a short-circuit, or one which is no 
longer heating properly, even though its 
resistance is still more or less correct. More 
accurate testing requires the use of an 
ammeter, of range 0 to 25, or 0 to 30 amps. It 
should incorporate some kind of overload 
protection, either in the instrument itself, or by 
means of a fuse in its lead. 

Note: The procedure which follows applies to 
glow plugs which operate at full battery 
voltage, as is the case with most models. It 
does not apply to the 5-volt glow plugs fitted 
to some Japanese engines. For testing such 
plugs, a 6-volt source can safely be used. 

11 Connect the ammeter between the 
battery positive terminal and one of the glow 
plugs. (The glow plugs must still be 
disconnected from each other.) Note the 
current draw over a period of 20 seconds or 
so. Typically, an initia! surge of 20 amps or 
more will fall over 10 to 15 seconds to a 
steady draw of 9 or 10 amps. A very high 
draw indicates a short-circuit; a very low draw 
indicates an open-circuit. 

12 Repeat the current draw check on the 
other glow plugs, and compare the results. 
Obvious differences such as a very high or 
very low draw will not be hard to spot. A 
difference in the rate at which the current falls 
off is also significant, and may indicate that 
the glow plug in question is no longer heating 
at the tip first. 

13 So far, the tests have concentrated on the 
electrical condition of the glow plugs. Their 
physical condition is also important. To 
establish this, they must be removed (Sec- 
tion 8) and inspected for burning or erosion. 
Damage can be caused by a fault resulting in 
too long a post-heating time, but it is more 
often due to an injector fault (see illustration). 
If damaged plugs are found, the injectors in 
the cylinders in question should be removed 
and checked for spray pattern and calibration. 


7.13 Damaged glow plugs 


14 As a final check, the glow plugs can be 
energised while they are out of the engine, 
and inspected to see that they heat evenly. 
The tip should glow first, with no local hot or 
cold spots. Some means of supporting the 
plug while it is being tested must be devised, 
and the power supply lead should be fused, or 
should incorporate some other overload 
protection. Ideally, a purpose-made glow plug 
tester with a hot test chamber should be 
used. 

15 Any plug which takes much longer than 
specified for its tip to glow red, or which 
shows uneven heating, should be renewed. 


Glow plug check using a glow 
plug tester 


16 The following paragraphs describe the 
use of a typical glow plug tester, the 
Dieseltune DX 900. For other makes of tester, 
refer to the manufacturer's instructions. 

Note: For testing the 5-volt glow plugs fitted 
to some Japanese engines, a resistor must be 
used to reduce battery voltage. A suitable 
resistor is available from the test equipment 
manufacturers. 


Voltage supply 


17 Disconnect the connecting wire or strap 
from the glow plugs (or from all but one, if 
preferred — but make sure that the bare ends 
cannot touch earth). Disconnect the feed wire 
from the connecting wire or strap. 
18 Connect the tester leads as follows: 

Black to earth or battery negative. 

Red to the feed wire (from the relay or 

timer). 

Yellow to one glow plug terminal. 
19 Sit in the driver's seat and hold the tester. 
Press and hold the 'test button, and energise 
the pre-heating system (by switching on the 
ignition, on most models). The ammeter will 
show the current being drawn by one glow 
plug as long as the system is energised. 
20 Check that current is being drawn while 
the preheating warning lamp is lit, and (on 
most systems) for some seconds after the 
lamp goes out. 
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7.25 Placing a glow plug into the hot test 
chamber 


Glow plugs - testing in the engine 
21 With the glow plugs still disconnected 
from each other, connect the tester leads as 
follows: 

Black to earth or battery negative. 

Red to battery positive. 

Yellow to one glow plug terminal. 
22 Press and hold the 'test' button, and note 
the current draw shown on the ammeter. The 
timer LEDs on the tester will illuminate at 
5-second intervals; note how long it takes for 
the current draw to stabilise, and what the 
final draw is. (If the glow plug is open-circuit, 
there will be no draw at all. If there is a short- 
circuit, the overload cut-out on the tester will 
trip.) 
23 Release the 'test' button. Transfer the 
yellow lead to the next glow plug terminal, and 
repeat the test. Carry on until all the glow 
plugs have been checked. 
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24 Any glow plugs which show abnormal 
current draw characteristics should be 
removed (Section 8) for hot testing as follows. 


Glow plugs - hot testing 

25 Place the glow plug in the hot test 
chamber, clamping it in place with the spring- 
loaded bar (see illustration). Connect the 
yellow lead to the glow plug terminal, leaving 
the red and black leads connected to the 
battery. 

26 Press and hold the 'test' button, and 
observe the glow plug through the test 
chamber window (see illustration). Note the 
time taken (as indicated by the timer LEDs) for 
the tip of the plug to glow red hot. If the plug 
takes longer than specified to glow, or if 
heating is uneven or starts elsewhere than at 
the tip, it should be renewed. 

27 Release the test button and disconnect 
the yellow lead from the glow plug. 
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7.30 Preheating control relay schematic 


85 Control winding negative side 
86 Control winding positive side 


88 Live feed for switched contact 
88a Switched output (live when energised) 


Warning: The glow plug will still 
be very hot. Allow it to cool 
before removing it from the 
tester. 

28 When testing is complete, refit the old 

glow plugs or fit new ones, as necessary, and 

remake the original electrical connections. 


Control circuitry checks using a 
Warning: On vehicles with 
A advanced preheating systems 
diesel control system, it is 
advisable NOT to attempt to test the 
multimeter. Such test equipment can 
cause serious damage to ECUs and 
used. 
29 The procedures given here are intended 
manufacturer's information or to the relevant 
Haynes Service and Repair Manual for 
Relays 
30 The simplest type of relay is an 
connections, two for the control winding, and 
two for the circuit being switched. These are 
illustration). The terminal numbers used 
correspond to the widely-used German 
other countries may use a different numbering 
system. Terminal 85 is the control winding 
winding positive side. Terminal 88 is the 
live feed for the switched contact, and 
31 To test the relay and its circuit, unplug the 
relay from its socket. Connect a voltmeter 
between socket terminal 86 and earth. 
Energise the system (eg, by selecting the pre- 
this is the circuit being tested). The voltmeter 
should indicate battery voltage, or the test 
control circuit or switch. 
32 Measure the voltage between socket 
should be indicated, or the test lamp should 
light: if not, there is a fault in the supply circuit 
33 Using a multimeter set to measure 
resistance, or a self-powered test lamp, check 
earth. If there is no continuity, there is a fault 
in the wiring or the earth connection. 
continuity between the winding terminals 
(85 and 86). If there is no continuity, the relay 
35 Check for continuity between the 
switched contact terminals (88 and 88a). 


test lamp or multimeter 

controlled by an electronic 
control circuitry using a test lamp or 
delicate electronic components if mis- 
as a general guide. Refer to the 
specific details. 
electrically-operated on-off switch. It has four 
shown in the accompanying illustration (see 
standard (DIN); vehicles manufactured in 
negative (earth) side, while terminal 86 is the 
terminal 88a is the switched output. 
(0 to 20 volts approx) or a 12-volt test lamp 
heat position of the ignition/starter switch, if 
lamp should light: if not, there is a fault in the 
terminal 88 and earth. Again, battery voltage 
(perhaps a blown fuse, if applicable). 
for continuity between socket terminal 85 and 
34 Turning to the relay itself, check for 
is certainly defective. 
There should be no continuity. Leave the 
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continuity tester connected, and apply battery 
voltage to the winding terminals. There should 
be an audible click, and continuity should be 
displayed: if not, the relay is defective. (Note 
that the 'click' alone is not a guarantee of 
correct operation, since the contacts may be 
defective while still producing a noise.) 

36 A slightly more complicated relay which 
may be encountered is the changeover type 
(see illustration). This works in the same way 
as the on-off relay, but it has an extra switch 
contact (87a), which is closed until the relay is 
energised. When testing this relay, 
continuity should be displayed between 
terminals 87a and 88 when the winding is not 
energised, and between terminals 88 and 88a 
when it is. 


Control units 


37 Refer to the manufacturer's information or 
to the relevant Haynes Service and Repair 
Manual for specific details of testing control 
units. Note that on control units incorporating 
semiconductors, care should be taken not to 
apply incorrect loads or voltages. In particular, 
incorrect use of a test lamp may cause 
damage to such units. 


Temperature sensors 


38 When a control unit receives a signal from 
a coolant temperature sensor, a quick way of 
testing the operation of the sensor is to 
disconnect it and observe the effect on 
preheating time. On most systems, 
disconnecting the sensor will result in an 
increased preheating time, since sensor 
resistance rises as temperature falls. 


Flame plug checks 


39 The following procedure applies to the 
Ford Transit 2.5 DI, and is a typical example 
of flame plug checking procedures. Refer to 
the manufacturer's information for specific 
details. 

40 Bridge the system test connector. Have 
an assistant switch on the ignition (see 
illustration). The  pre-heating warning 
lamp should illuminate for approximately 
5 seconds, and then go out. While the light is 
lit, and for up to 20 seconds after it goes out, 
the flame plug should operate. Confirm this by 
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8.1 Feed wire connected to glow plug 
terminals 
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7.36 Preheating changeover 
relay schematic 


85 Control winding negative side 

86 Control winding positive side 

88 Live feed for switched contact 

88a Switched output (live when 
energised) 

87a Switched output (live until 
energised) 


7.40 Flame plug test connector (C) and 
bridge wire (D) 


carefully feeling for heat around the plug. 
Switch off the ignition. 

Caution: The plug will get very hot. 

41 If the system does not operate, 
disconnect the fuel pipe from the flame plug, 
and place the end of the pipe in a small 
container (see illustration). Disconnect the 
electrical connector from the flame plug. 
Connect a 12-volt test lamp between the 
electrical feed and earth. 

42 Switch on the ignition again. The 
voltmeter should read battery voltage, or the 
test lamp light, while the warning light is on, 
and for up to 20 seconds after it has gone out. 
While voltage is present, fuel should flow from 
the pipe. 

43 If no voltage is present at the flame plug 
electrical feed, there is a fault in the wiring or 
the control unit. If voltage is present, but fuel 


8.3 Removing a glow plug 
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7.41 Fuel pipe (A) disconnected from 
flame piug (B) 


does not flow even through the reservoir is 
full, there is a fault in the wiring to the solenoid 
valve, or in the valve itself. 

44 if voltage and fuel are both present, but 
the flame plug does not operate, remove the 
plug and apply 12 volts to its electrical 
terminal. Earth the body of the plug. The 
heating element inside the plug should be 
seen to glow red. If the element does not 
glow, renew the plug. 

Caution: The plug will get very hot. 


8 Glow plugs - 
removal and refitting 


Note: This is general procedure. Refer to 
manufacturer’s information or to the relevant 
Haynes Service and Repair Manual for specific 
details. 


A 


Removal 


1 Make sure that the ignition is switched off, 
then disconnect the current feed wire or strap 
from the glow plug terminals (see illustration). 
Recover any terminal nut washers. 

2 Brush or blow away any debris from around 
the glow plug seats. 

3 Unscrew the glow plugs from the cylinder 
head (see illustration). Recover the sealing 
washers (if used); new washers should be 
used on reassembly. 


Warning: If the glow plugs have 
just been tested in the engine, 
or if the engine has just been 
running, they may be very hot. 
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4 If the glow plugs are not to be refitted 
immediately, plug or cover the openings in the 
cylinder head. 


Refitting 


5 Commence refitting by applying a smear of 
copper-based anti-seize compound to the 
threads of each glow plug. Fit the sealing 
washers, if used. 

6 Remove any plugs used to close the 
openings in the cylinder head, and check that 
the glow plug seats are clean. (This is 
particularly important if sealing washers are 
not used.) 

7 insert the glow plugs into their holes, and 
tighten them to the specified torque, if known. 
Beware of overtightening, which can damage 
the glow plug by reducing the gap between 
the element and its surround. 


8 Reconnect and secure the current feed wire 
or strap. 


9 Flame plug - 
removal and refitting 


Note: This procedure is intended as a general 
guide. Refer to manufacturer's information for 
specific details. 


Removal 


1 Disconnect the battery negative lead. 

2 Disconnect the electrical feed from the 
flame plug. 

3 Clean around the fuel feed union, and 
disconnect it from the flame plug; be prepared 
for fuel spillage. Plug or cap the open unions. 


4 Clean any debris from around the flame plug 
seat, and unscrew the flame plug from the inlet 
manifold. Recover the sealing washer (if used); 
a new washer should be used on refitting. 

5 if the flame plug is not to be refitted 
immediately, plug the hole in the inlet 
manifold. 


Refitting 

6 Commence refitting by applying a smear of 
copper-based anti-seize compound to the 
threads of the flame plug. Fit the sealing 
washer, if used. 

7 Where applicable, remove the plug from the 
hole in the inlet manifold, then insert the flame 
plug and tighten it. 

8 Reconnect the fuel feed union, and the 
electrical feed. 

9 Reconnect the battery negative lead. 
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1 Introduction 


Besides the usual ancillaries found on 
vehicle engines, such as starter motors, 
alternators, power steering pumps, etc, there 
are two additional components which are very 
common on diesel engines; the vacuum 
pump, and the turbocharger. 

Most light diesel engine vehicles rely on an 
engine-driven pump for brake vacuum servo 
operation, since there is insufficient 
depression created in a diesel engine’s 
unthrottled inlet manifold to operate a servo. A 
few manufacturers also use vacuum to 
actuate items such as the injection pump stop 
control. 

The turbocharger increases engine 
efficiency by raising the pressure in the inlet 
manifold above atmospheric pressure. 
Instead of the air supply simply being sucked 
into the cylinders, it is forced in. Additional air 
in the cylinders means that more fuel can be 
burnt and more power produced. 


Description 
Precautions 
Testing 


Removal and refitting 


1 Turbochargers ..... 


Inspection and overhaul 


Aftermarket fitting 


2 Vacuum pumps 


Description 

1 Vacuum pumps are usually rotary vane or 
diaphragm types. A reservoir may be fitted 
between the pump and the servo to provide 
enough vacuum for several applications of the 
brake with the engine stopped. On some 
commercial vehicles, loss of vacuum may be 
detected by a switch which controls a warning 
light or buzzer. 

2 Pump drive may be by pulley and belt, by 
direct or indirect drive from the camshaft or an 
auxiliary shaft, or from some other ancillary 
component such as the alternator. 


Maintenance 

3 On belt-driven pumps, the tension and 
condition of the pump drivebelt should be 
checked periodically. Adjustment is carried 
out by pivoting the pump (or sometimes an 
idler pulley, or some other belt-driven 
component) on its mountings. 


4 When an oil filler/level plug is fitted, this 
should be removed periodically to verify that 
oil is up to the level of the plug hole (see 
illustration). (On some types of pump, the 
pulley must be turned to align a mark on the 
pulley shoulder with a mark on the pump 
before checking the level.) Top up if 


necessary with the specified oil, and refit the 
level plug. 


o 


2.4 Vacuum pump oil filler/level plug 


(arrowed) 
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2.13 Exploded view of a diaphragm type 
vacuum pump 


1 Cover screws 8 Seals 
2 Inlet valve spring 9 Diaphragm cover 
3 Outlet valve 10 Nut 

springs 11 Diaphragm 
4 Cover 12 Support plates 
5 Gasket 13 Screw 
6 Inlet valve 14 O-ring 
7 Outlet valves 15 Piston 
Testing 


5 Disconnect the pump-to-servo (or reservoir) 
hose. Connect a vacuum gauge to the pump 
inlet port. 

6 Start the engine, and allow it to idle; note the 
rate at which the vacuum increases. Hard-and- 
fast values are not often specified, but as a 
guide, the pump should produce a vacuum of at 
least 0.67 bar (500 mm Hg) within one minute. If 
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2.21 Exploded view of a vane type vacuum pump 


it does not, either the drivebelt is slipping (when 
applicable), or the pump is faulty. 


Removal and refitting 

7 Removal is generally straightforward, and is 
typically carried out as follows. 

8 Disconnect the hose(s) from the pump, 
noting which is inlet and which (if any) is 
exhaust. If separate oil feed and return hoses 
are fitted, disconnect them too, being 
prepared for oil spillage. 

9 If the pump is belt-driven, slacken the 
pump mountings and remove the drivebelt. 

10 Remove the pump mounting nuts and 
bolts, and remove the pump. Recover any 
seals or gaskets. In the case of a cam- 
operated pump, recover the operating plunger 
or pushrod if it is loose. 

11 Refitting is the reverse of the removal 
procedure. Renew any seals or gaskets if 
necessary, and on belt-driven pumps, adjust 
the drivebelt tension. 


Overhaul 
12 Most modern pumps are sealed units, and 
no spare parts are available. If spares are 
available, the following procedures can be 
used for guidance. 

Diaphragm type pump 

13 Remove the screws which secure the 
valve cover. Lift off the cover and gasket, 
followed by the springs, valves and seals (see 
illustration). 

14 Mark the diaphragm cover in relation to 
the body of the pump. Remove the screws 
which secure the cover, and lift off the cover. 
Remove the central nut or screw, and remove 
the diaphragm and support plates from the 
piston. Recover the O-ring, if fitted, from the 
recess in the top of the piston. 

15 Turn the pulley to bring the pump piston 
to the top of its stroke. In this position, check 
for wear by trying to move the piston from 
side to side. If excessive wear is present, 
renew the pump. 
16 Clean all 


components. Commence 
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2.22 Correct fitting of vanes in rotor - vane 
type vacuum pump 


reassembly by fitting a new O-ring, if 
applicable, to the top of the piston. 

17 Fit a new diaphragm and the support 
plates to the piston, making sure that the 
support plates are the right way round. Apply 
thread-locking fluid to the threads of the 
central nut or screw, then fit and tighten it. 

18 Refit and secure the diaphragm cover, 
observing the previously-made alignment marks. 
19 Fit new seals, valves and springs into the 
valve chest. Fit a new gasket, then refit and 
secure the cover. 

20 Top up the pump oil level before refitting. 


Rotary vane type pump 


21 Remove the check valve and the oil feed 
and return pipe unions from the pump (see 
illustration). 

22 Separate the centre plate from the pump 
housing. Remove the rotor and vanes, noting 
which way round the vanes are fitted (see 
illustration). 

23 Renew the O-rings, sealing washers, etc, 
as a matter of course. Renew the vanes if they 
are worn or damaged. If the rotor or the pump 
housing is worn, a complete new pump will 
probably be needed. 

24 Test the check valve with low air pressure 
applied to each side. It should only pass air in 
one direction. 

25 Reassemble the pump, coating the 
various parts with clean engine oil. 


Inlet manifold 
Turbine shaft 
Bearings 

Exhaust downpipe 
Exhaust manifold 
Turbine wheel 
Compressor wheel 
Wastegate actuator 
Intercooler 
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3.1 Turbocharger location and schematic view of operation - Citroën XM 


3 Turbochargers 


Description 


1 Energy for the operation of the 
turbocharger comes from the exhaust gas. 
The gas flows through a specially-shaped 
housing (the turbine housing), and in so doing 
spins the turbine wheel. The turbine wheel is 
attached to a shaft, at the end of which is 
another vaned wheel known as the 
compressor wheel. The compressor wheel 
spins in its own housing, and compresses the 
inducted air on the way to the inlet manifold 
(see illustration). 

2 On some models, the compressed air 
passes through an íntercooler before arriving 
at the manifold. The intercooler is an air-to-air 
heat exchanger, which removes from the 
inducted air some of the heat it gained in 
being compressed. Under  full-load 
conditions, the temperature of air leaving the 
turbocharger can be over 100?C (212?F). The 
intercooler in these conditions reduces the 
temperature by about 50°C. Cooling the air 
makes it denser and increases engine 
efficiency (see illustration). 
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3.2 Engine power and torque with and without charge air cooling (intercooling) 
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3.13 Turbo-boost pressure check 


3 Boost pressure (the pressure in the inlet 
manifold) is limited by a wastegate, which 
diverts the exhaust gas away from the turbine 
wheel in response to a pressure-sensitive 
actuator. A blow-off or dump valve is often 
fitted in the inlet manifold, as secondary 
protection against excessive boost pressure. 
4 The turbine shaft is pressure-lubricated by 
a feed from the main oil gallery. When the 
engine is running, the shaft 'floats' on a 
cushion of oil. A drain pipe returns the oil to 
the sump. Some models also circulate coolant 
round the turbo housing. 


Precautions 


5 The turbocharger operates at extremely 
high speeds and temperatures. Certain 
precautions must be observed to avoid 
premature failure of the turbo, or injury to the 
operator. 

6 Do not operate the turbo with any parts 
exposed. Foreign objects falling onto the 
rotating vanes could cause damage and (if 
ejected) injury. Loose rags, small tools or 
other objects could also be drawn into the 
turbo air intake when the engine is running. 

7 Do not run the engine without an air cleaner 
element fitted. Even if no large foreign objects 
pass through and damage the turbo, dust and 
grit in the air can damage the turbo at 
operating speeds. 

8 Do not race the engine immediately after 
start-up, especially if it is cold. Give the oil a 
few seconds to circulate. This is particularly 
important after an oil change. If the turbo oil 
feed has drained, it is advisable to prime it by 
cranking the engine on the starter motor (with 
the pump stop solenoid disconnected, or the 
stop lever actuated) until the oil pressure 
warning light goes out. 

9 Do not switch off the engine before it has 
returned to idle speed. After a high-speed run, 
allow the engine to idle for a minute or so 
before switching off. Do not blip the throttle 
and then stop the engine, as this will leave the 
turbo spinning without lubrication. 

10 Observe the specified intervals for oil and 
filter changing, and use a reputable oil of the 
specified quality. Neglect of oil changing, or 
use of inferior oil, can cause the formation of 
carbon on the turbine shaft, leading to 
premature failure. 
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3.21 Wastegate actuator operation check 


Testing 


11 As a quick check of turbo function, open 
the bonnet and run the engine, accelerating it 
briskly. It should be possible to hear the 
turbocharger whistling or whining. 
12 For accurate checking of boost pressure, 
a pressure gauge (range approximately 0 to 
2 bar) will be needed, positioned so that it can 
be viewed when driving. 
13 Connect the gauge into a suitable hose 
which conveys inlet manifold pressure - for 
instance, the hose which supplies this pressure 
to the injection pump (see illustration). 
14 Drive the vehicle, and briefly create the 
maximum possible boost by applying both 
brake and throttle at approximately 3000 rpm 
in 3rd gear. Note the boost pressure 
developed. 
Caution: Do not allow boost pressure to 
reach levels in excess of those specified by 
the manufacturer. 
Typical figures are: 

Maximum working Warning light/dump 

boost valve operates at 

0.7 to 1.0 bar 0.9 to 1.2 bar 
15 Low boost pressure is not necessarily due 
to a fault in the turbocharger — see Chapter 9. 
Excessive boost pressure can only be due to 
a fault associated with the wastegate 
actuator. 


Removal and refitting 


16 Removal involves disconnection of the 
induction and boost air pipes and hoses, the 
exhaust front section, and the oil feed and 
return pipes. Additionally, some 
turbochargers have coolant feed and return 
pipes which must be disconnected. 

17 Once the various pipes and hoses have 
been disconnected, the turbocharger can be 
unbolted from the exhaust manifold, or (if 
access dictates) removed with the manifold 
and separated on the bench. Lockplates are 
frequently used on the turbo-to-manifold 
fastenings, and these must be renewed. 

18 Refit by reversing the removal operations, 


using new oil seals, gaskets, etc. Initially 
prime the turbo lubrication circuit by injecting 
clean engine oil into the turbocharger and/or 
oil feed pipe. Carry out further priming before 
start-up, by cranking the engine with the stop 
solenoid disconnected. 


Inspection and overhaul 


19 inspect the turbine and compressor wheel 
vanes for cracks and chips. Spin them to 
verify that the shaft is intact, and check for 
shake or roughness. Some free-play is 
normal; this is taken up in use by the 
pressurised oil feed. Typical values are: 

Axial (end-to-end) Radial (side-to-side) 
play play 

0.005 to 0.10 mm 0.30 to 0.60 mm 

20 If turbine shaft oil seal failure has 
occurred, this will be evident by heavy 
deposits of oil or carbon. The induction 
passages and intercooler may also be 
contaminated; if this has happened, the 
intercooler should be flushed out. 

21 Check the operation of the wastegate 
actuator by applying low air pressure (typically 
up to 1 bar) to it. The actuator rod must move 
in and out smoothly when pressure is applied 
and released. Vehicle manufacturers often 
specify travel for the wastegate actuator lever 
under given pressures; in this case, a 
pressure gauge and a dial test indicator (DTI) 
may be required for testing (see illustration). 
22 No overhaul of the turbocharger is 
generally possible, although it may be 
possible to renew the wastegate actuator 
separately. The old unit may be accepted in 
part exchange for a new or reconditioned one. 


Aftermarket fitting 


23 Various specialist firms offer aftermarket 
fitting of turbochargers. To have any useful 
effect, such fitting must include recalibration 
or renewal of the fuel injection pump. Such 
work will ` probably invalidate any 
manufacturer's warranty on the engine and 
fuel injection system; reputable firms may 
take on this warranty risk themselves. 


Chapter 5 
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1 Introduction 


Legislation exists in most developed 
countries to reduce vehicle emissions (both 
diesel and petrol) in order to protect the 
population’s health, and the environment. The 
permitted levels of pollution are being 
progressively reduced as time goes on, and 
vehicle manufacturers are required to invest 
heavily to improve engine efficiency and 
reduce harmful emissions. 

All modern diesel engines are equipped 
with features designed to reduce the 
emissions of harmful by-products of the 
combustion process into the atmosphere. 

When diesel fuel is burnt, a variety of 
combustion products are formed. The 
products formed depend on the fuel quality, 
engine design, the power output, and the 
working load on the engine. The major by- 
products of the combustion process are water 
(HO) and carbon dioxide (CO, - a 
‘greenhouse’ gas, although not toxic). 


Besides these two main products, the 
following substances are also produced in 
relatively low concentrations: 

Carbon monoxide (CO). 

Unburnt hydrocarbons (HC). 

Nitrogen oxides (NOx). 

Sulphur dioxide (SO;) and sulphuric acid 

(H,SOJ. 

Soot (carbon) particles. 

Complete combustion of the fuel leads to 
major reductions in the formation of toxic 
substances, and so one of the most important 
design parameters for a modern diesel engine 
is to achieve near-complete combustion 
under all engine operating conditions. 

The following engine and fuel system 
features help to reduce exhaust gas 
emissions, and have the added benefit of 
improving fuel consumption: 

Accurate start of injection timing. 

Precision-manufactured injection nozzles. 

Precise fuel metering. 

Precisely-defined fuel-spray geometry. 

High injection pressures. 

Combustion chamber design. 

As an example of the importance of accurate 
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control of the injection process, a deviation of 
the start of injection by 1? of crankshaft 
rotation can cause increases in NOx and CO 
emissions of 596 and 1596 respectively. 

Diesel fuel contains sulphur, which as 
mentioned previously, is converted into 
sulphur dioxide and sulphuric acid during 
combustion. To reduce the levels of these 
harmful by-products, the permitted sulphur 
content in diesel fuel has been reduced in 
stages over recent years, and according to 
current standards must not exceed 0.296 by 
weight. This level is likely to be reduced 
further in the future. 

Although the measures mentioned 
previously reduce harmful emissions 
significantly, additional devices and systems 
can be used to reduce emissions even further. 
The most-commonly used systems on 
modern diesel engines are: 

Crankcase emissions control system. 

Exhaust emissions control system (catalytic 

converter and/or soot burn-off filter). 

Exhaust gas recirculation system. 

These systems are described in the following 
Sections. 


5e2 Emission control 


2 Crankcase emissions 
control systems 


1 To reduce the emission of unburned 
hydrocarbons from the engine crankcase into 
the atmosphere, the engine is sealed. Piston 
blow-by gases (combustion gases which have 
passed by the piston rings) and oil vapour are 
drawn from the crankcase and the cylinder 
head cover, through an oil separator, into the 
inlet tract (see illustration). The gases are 
then drawn into the engine, together with 
fresh air/fuel mixture, to be burned by the 
engine during normal combustion. 
Condensed oil vapour is returned from the oil 
separator to the engine sump. 


3 Exhaust emissions control 
‘systems í 0 >> : 


Catalytic converter 


1 To minimise the level of exhaust gas 
pollutants released into the atmosphere, a 
catalytic converter is fitted, located in the 
exhaust system. 

2 The catalytic converter consists of a 
canister containing a fine mesh impregnated 
with a catalyst material, over which the 
exhaust gases pass. The catalyst speeds up 
the oxidation of harmful carbon monoxide and 
unburnt hydrocarbons, effectively reducing 
the quantity of harmful products reaching the 
atmosphere (see illustration). As unburnt 
hydrocarbons contribute to particle emission, 
this can also be reduced to a limited extent by 
a catalytic converter. 

3 A closed-loop catalytic converter system 
using an oxygen sensor, similar to that used 
on petrol engines, cannot be used on a diesel 
engine because a diesel engine always 
operates with excess air, and hence oxygen, 
in the exhaust gas. 


CARBON DIOXIDE (CO2) 
WATER (H20) 
NITROGEN (N) 


Inlet manifold 
2 Vapour separator 
3 Breather hose 
(from crankcase) 
4 Breather hose 
(from crankcase) 
5 Breather hose (to 
turbocharger inlet) 
6 Return hose to 
sump 


2.1 Typical crankcase emission control system 


Particle filters 


4 Particle filters are designed to reduce the 
level of smoke particles released into 
the atmosphere from a diesel engine 
exhaust. These devices are in the early 
stages of development, and various 
alternative systems are used by different 
manufacturers. 

5 Particle filters work by filtering out the tiny 
soot particles (carbon particles coated with 
unburnt hydrocarbons, lubricating oil, 
sulphates and water) before they reach the 
exhaust tailpipe. Such filters are usually 
located in the exhaust system in the position 
normally occupied by a catalytic converter. 


CARBON MONOXIDE (CO) 
HYDROCARBONS (HC) 
NITROGEN OXIDES (NOx) 
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3.2 Cross-section of a typical catalytic converter 


Particle filters are often combined with a 
catalytic converter in a single unit. 

6 At the time of writing, the two most 
commonly used types of particle filter are 
the soot burn-off filter and the plasma 
particle filter. The two types of filter 
are described briefly in the following 
paragraphs. 


Soot burn-off filter 


7 Several different types of soot burn-off filter 
have been developed, but the following 
paragraphs describe a typical filter system 
being developed for fitment to some 
Peugeot/Citroán models (see illustration). 

8 In a soot burn off filter, the soot particles 
are trapped in a block of filter material, usually 
silicon carbide. The filter has to be carefully 
designed to allow the exhaust gases to flow 
through it, whilst trapping the soot particles; 
however there obviously comes a point when 
the filter will become blocked due to the large 
number of particles trapped (after, say, 200 to 
300 miles of driving). As the trapped particles 
in the filter build up, there will be a resistance 
to the exhaust gas flow, and the filter must be 
cleaned to prevent a build-up of exhaust 
back-pressure. 

9 Because the diesel engine always operates 
with excess air, the exhaust gas contains 
enough oxygen that at temperatures above 
approximately 550?C, soot will burn off of its 
own accord. The exhaust gas temperature in 
a diesel engine is normally between 150°C 
and 200?C, which is not high enough to burn 
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2 High pressure fuel g 
pump 

3 Engine 

4 Fuel tank 
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Fuel lift pump 
Additive injector and 
regulator 1 

7 Additive tank 

8 Exhaust gas pressure 
sensors 

9 Catalytic converter 

10 Burn-off filter 

11 Silencer 

12 Exhaust gases 


3.7 Schematic view of emission control system using soot burn-off filter 


off soot. The exhaust gas temperature can be 
raised by injecting extra fuel and air. 
Additionally, the reaction in a catalytic 
converter will raise the exhaust gas 
temperature, so soot burn-off filters are often 
combined with catalytic converters in a single 
unit. 

10 Even with the extra temperature provided 
by additional fuel/air and the catalytic 
converter reaction, additional heat is still 
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required to burn the soot. This is provided by 
the injection of an additive into the diesel fuel. 
Injection of the additive is controlled by the 
electronic diesel control ECU. An exhaust gas 
pressure sensor (or sensors) in the exhaust 
system provide the ECU with information 
which allows it to calculate when the filter is 
becoming blocked. When the exhaust gas 
pressure falls to a predetermined level, a 
'shot' of additive is injected into the fuel, 
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4.2 Schematic view of a typical exhaust gas recirculation system 


1 Brake servo vacuum hose 4 
2 Vacuum converter (fitted 
to fuel injection pump) 
3 Recirculation valve (fitted 5 
to exhaust manifold) 6 


manifold) 


Flow valve/butterfly 7 
housing (fitted to inlet 


Electronic control unit 
Solenoid valve 


Coolant temperature 
sensor 

8 Crankshaft speed/position 
sensor 
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which raises the temperature inside the filter, 
and burns off the soot, cleaning the filter in the 
process. The additive is usually contained in a 
separate tank on the vehicle. 


Plasma particle filter 


11 This type of filter is in the early stages of 
development, and is designed to reduce both 
particle and NOx emissions. The filter 
contains a filter material which has a dielectric 
compound embedded in it. A high-voltage 
feed creates a plasma within the filter. 
Particles adhering to the filter are exposed to 
the plasma which causes partial oxidation of 
the soot particles and NOx compounds. A 
remote or integral catalytic converter enables 
further oxidation before the exhaust gases are 
released into the atmosphere. 


4 Exhaust gas recirculation 
system 


1 An exhaust gas recirculation (EGR) system 
is designed to recirculate small quantities of 
exhaust gas into the inlet tract, and therefore 
into the combustion process. This process 
reduces the level of oxides of nitrogen present 
in the final exhaust gas which is released into 
the atmosphere, and also lowers the 
combustion temperature. 

2 The volume of exhaust gas recirculated is 
controlled by vacuum, via a solenoid valve. 
The solenoid valve is controlled by a fuel 
injection pump-mounted sensor on models 
with a conventional injection pump, or by the 
electronic diesel engine control unit (ECU) on 
models with an electronically-controlled 
injection system (see illustration). 

3 A vacuum-operated recirculation valve is 
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fitted to the exhaust manifold, to regulate the engine load, power is supplied to the solenoid 
quantity of exhaust gas recirculated. The valve, which allows the recirculation valve to 
valve is operated by the vacuum supplied via open. Under full-load conditions, the exhaust 
the solenoid valve. gas recirculation is cut off. On most EGR 
4 Between idle speed and a pre-determined systems, additional control is provided by the 


engine temperature sensor, which cuts off the 
vacuum supply until the engine coolant 
temperature reaches a pre-determined level, 
preventing the recirculation valve from 
opening during the engine warm-up phase. 
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Injector puller 

Tachometer 

Electrical multi-meter or glow plug tester 
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1 Normal workshop tools 


Feeler gauges 

Pliers 

Long-nosed pliers 

Self-locking pliers (‘Mole’ wrench) 
Screwdrivers (large and small, flat blade and 


Injector testing equipment ......................1....s. nn 4 
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Socket and spanner sizes 

2 A good range of open-ended and ring 
spanners will be required. Most modern 
vehicles use metric size fastenings 
throughout, but some early UK-built vehicles 


1 The decision as to what range of tools is cross-blade) 


necessary will depend on the work to be 
done, the range of vehicles which it is 
expected to encounter, and (not least) the 
financial resources available. The tools in the 
following list, with additions as necessary 
from the various categories of diesel-specific t 
tools described later, should be sufficient for jaws) 


(see text) 


Set of Alien keys 
Set of splined and ‘Torx’ keys and sockets 


Ball pein hammer 
Soft-faced hammer 
Puller (universal type with interchangeable 


may have Imperial fastenings — or a mixture of 
both. 

3 Split ring spanners (also known as flare nut 
spanners) are particularly useful for dealing 
with fuel pipe unions, on which a conventional 
ring spanner or socket cannot be used 
because the pipe is in the way. The most 
common fuel union sizes are 17 mm and 
19 mm on metric systems, and 5/8 in and 
3/4 in on Imperial systems. 


carrying out most routine maintenance and Cold chisel 

repair operations. Scriber 
Combination spanners (see text) Scraper 
Socket spanners (see text) Centre-punch 
Ratchet, extension piece and universal joint B E 


(for use with sockets) 
Torque wrench 
Angle-tightening indicator (see text) 
Adjustable spanner 
Set of sump drain plug keys 
Strap or chain wrench (for fuel and oil filters) 
Oil drain tray 


Steel straight-edge 

Axle stands and/or ramps 
Trolley jack 

Inspection light 

Inspection mirror 

Telescopic magnet/pick-up tool 


4 Sockets are available in various drive sizes. 
The half-inch square drive size is most widely 
used, and can be used with most torque 
wrenches. The 3/8 in square drive is also 
useful for lower torque applications, especially 
in contined spaces, and 1/4 in and 3/4 in drive 
tools are also available. 

5 Box spanners should not be overlooked. 
Box spanners are cheap, and will sometimes 
Serve as a substitute for a deep socket, 
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though they cannot be used with a torque 
wrench, and are easily deformed. 
Angle-tightening 

6 For fastenings such as cylinder head bolts, 
many manufacturers specify tightening in 
terms of angular rotation rather than 
an absolute torque. After an initial 'pre- 
tightening* torque wrench ` setting, 
subsequent tightening stages are specified as 
angles through which each bolt must be 
turned. Variations in tightening torque which 
could be caused by the presence or absence 
of dirt, oil, etc, on the bolt threads are 
eliminated. A further benefit is that there is no 
need for a high-range torque wrench. 

7 The owner/mechanic who expects to use 
this method of tightening only once or twice in 
the life of the vehicle may be content to make 
up a cardboard template or mark the bolt 
heads with paint spots, to indicate the angle 
required. Greater speed and accuracy will 
result from using one of the many angle- 
tightening indicators commercially available 
(see illustration). 


Splined and ‘Torx’ bolt heads 


8 The conventional hexagon head bolt is 
being replaced in many areas by the 'splined' 
or ‘Torx’ head bolt. This type of bolt has 
multiple splines in place of the hexagon: 
splined bolts generally have 12 splines, and 
Torx bolts have six splines. A set of splined 
or Torx keys will be needed to deal with female 
fixings. Torx bolts with male heads also exist, 
and for these Torx sockets will be needed. 


2 Diesel-specific tools 


Basic tune-up and service 


1 Besides the normal range of spanners, 
screwdrivers and so on, the following tools 
and equipment will be needed for basic tune- 
up and service operations on most models: 
Deep socket for removing and tightening 
screw-in injectors 
Injector puller for removing clamp-type 
injectors 
Optical or pulse-sensitive tachometer 
Electrical multimeter, or dedicated glow 
plug tester 
Compression or leakdown tester 
Vacuum pump and/or gauge 


Injector socket 


2 The size most commonly required is 27 mm 
AF; some Japanese injectors require 
22 mm AF. The socket needs to be deep in 
order not to foul the injector body, and on 
some engines it also needs to be thin-walled. 


Injector puller 


3 This consists of a small slide hammer, with 
a range of adapters to screw into the various 


1.7 Typical angle-tightening indicator 


end fittings which will be encountered (see 
illustration). Once secured, the slide hammer 
is used to draw the injector out of its bore in 
the cylinder head, in which it may be a very 
tight fit. 


Tachometer 


4 The type of tachometer which senses 
ignition system HT pulses via an inductive 
pick-up cannot be used on diesel engines, 
unless a suitable timing light adapter is 
available. If the engine is fitted with a TDC 
sensor and a diagnostic socket, an electronic 
tachometer which reads the signals from the 
TDC sensor can be used. 

5 Not all engines have TDC sensors; on those 
which do not, the use of an optical or pulse- 
sensitive tachometer is necessary. 

6 The optical tachometer registers the 
passage of a paint mark or (more usually) a 
strip of reflective foil placed on the crankshaft 
pulley. It is not so convenient to use as the 
electronic or pulse-sensitive types, since it 
has to be held so that it can 'see' the pulley, 


2.6 Typical optical tachometer 


2.3 Typical injector puller set 


but it has the advantage that it can be used on 
any engine, petrol or diesel, with or without a 
diagnostic socket (see illustration). 

7 The pulse-sensitive tachometer uses a 
transducer similar to that needed for a timing 
light. The transducer converts hydraulic or 
mechanical impulses in an injector pipe into 
electrical signals, which are displayed on the 
tachometer as engine speed. 

8 Some dynamic timing equipment for 
diesel engines incorporates a means of 
displaying engine speed. If this equipment is 
available, a separate tachometer will not be 
required. 


Electrical multimeter or glow 
plug tester 


9 It is possible to test glow plugs and their 
control circuitry with a multimeter, or even (to 
a limited extent) with a 12-volt test lamp. A 
purpose-made glow plug tester will do the job 
faster, and is much easier to use (see 
illustration). 

10 If it is decided to purchase a multimeter, 
make sure that it has a high current range - 
ideally 0 to 100 amps - for checking glow plug 


2.9 Typical glow plug tester 
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2.11 Typical diesel engine compression 
tester kit 


current draw. Some meters require an 
external shunt to be fitted for this. An 
inductive clamp connection is preferred for 
high current measurement, since it can be 
used without breaking into the circuit. Other 
ranges required are dc voltage (0 to 20 or 30 
volts is suitable for most applications) and 
resistance. Some meters have a continuity 
buzzer in addition to a resistance scale. 


Compression tester 


11 A tester specifically intended for diesel 
engines must be used (see illustration). The 
push-in connectors used with some petrol 
engine compression testers cannot be used 
for diesel engines because of the higher 
pressures involved. Instead, the diesel engine 
compression tester screws into an injector or 
glow plug hole, using one of the adapters 
supplied with the tester. 

12 Most compression testers are used while 
cranking the engine on the starter motor. A 
few can be used with the engine idling; this 
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2.13 Typical leak-down tester kit 


gives more reliable results, since it is hard to 
guarantee that cranking speed will not fall in 
the course of testing all cylinders, whereas the 
idle speed should remain constant. 


Leak-down tester 


13 The leak-down tester measures the rate at 
which air pressure is lost from each cylinder, 
and can also be used to pinpoint the source of 
pressure loss (valves, head gasket or bores). 
Its use depends on the availability of a supply 
of compressed air, typically at 5 to 10 bar. The 
same tester (with different adapters) can be 
used on both petrol and diesel engines (see 
illustration). 

14 In use, the tester is connected to an air 
line and to an adapter screwed into the 
injector or glow plug hole, with the piston 
concerned at TDC on the compression stroke. 
The procedure is described in Chapter 9, 
Section 4. 


Vacuum pump and/or gauge 


15 A vacuum gauge with suitable adapters is 
useful for locating blockages or inlet air leaks 
in the supply side of the fuel system. A simple 
gauge is used with the engine running to 
create a vacuum in the supply lines. A hand- 
held vacuum pump with its own gauge can be 
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2.15 Typical hand-held vacuum pump with gauge 


used without running the engine, and is also 
useful for bleeding the fuel system when a 
hand-priming pump is not fitted (see 
illustration). Test procedures are given in 
Chapter 9, Section 3. 


3 Injection pump timing tools 


1 If work is undertaken which disturbs the 
position of the fuel injection pump, certain tools 
will be required to check the injection pump 
timing on reassembly. This also applies if the 
pump drive is disturbed — including renewal of 
the timing belt on some models. Checking 
of the timing is also a necessary part of fault 
diagnosis when investigating complaints such 
as power loss, knock and smoke. 


Static timing tools 
2 Static timing is still the most widely-used 
method of setting diesel injection pump, but it 
is time-consuming and sometimes messy. 
Precision measuring instruments are often 
needed for dealing with distributor pumps, 
and good results depend on the skill and 
patience of the operator. 
3 The owner-mechanic who will only be 
dealing with one engine should refer to the 
manufacturer's information or to the relevant 
Haynes Service and Repair Manual to find out 
what tools will be required. The diesel engine 
specialist will typically need the following: 

Two dial test indicators (DTI) with magnetic 

stands. 
DTI adapters and probes for Bosch and 
CAV distributor pumps. 

Spill tube for in-line pumps. 

Timing gear pins and pegs. 

Crankshaft or flywheel locking pins. 
Dial test indicator and magnetic stand 


4 This is a useful workshop tool for many 
operations besides timing: it is, for example, 
the most accurate means of checking the 
protrusion or recess of swirl chambers, pistons 
and liners when renewing cylinder head 
gaskets (see illustration). If major overhauls 
are undertaken, it can also be used for 
measuring values such as crankshaft endfloat. 
5 Two DTls are needed for setting the timing 
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3.4 Dial test indicator and stand being 
used to check swirl chamber protrusion 
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3.6 DTI and fabricated bellcrank adapter for timing a Bosch VE pump 


on some engines (for instance, the early 
Peugeot/Citroen XUD series): one to measure 
the pump plunger or rotor movement, and one 
to measure engine piston protrusion. 


DTI adapters 


6 Adapters and probes for fitting the DTI to 
the distributor pump are of various patterns, 
due partly to the need to be able to use them 
in conditions of poor access on the vehicle 
(see illustration). This means that the same 
adapter cannot necessarily be used on the 
same type of pump and engine if the under- 
bonnet layout is different. On the bench, it is 
often possible to use similar equipment. 

7 A spring-loaded probe is required on some 
CAV/RotoDiesel pumps to find the timing 
groove in the pump rotor (see illustration). 


Spill tube 


8 This is a relatively cheap and simple piece 
of equipment, used for timing many in-line 
pumps. The tube is fitted in place of one of 
the pump delivery valves. The traditional form 
of tube has a 'swan neck' shape; more 
modern versions have a transparent vertical 
tube with a calibrated line. A spill tube can 
easily be made in the workshop using an old 
injector pipe (see illustration). 

Timing gear pins or pegs 

9 Pins or pegs are used on some engines to 
lock the pump and/or the camshaft in a 
particular position. They are generally specific 
to a particular engine or manufacturer. It is 
Sometimes possible to use suitably-sized 
dowel rods, drill shanks or bolts instead. 
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3.8 Simple spill tube 


Crankshaft or flywheel locking pins 


10 These are used for locking the crankshaft 
at TDC (or at the injection point on some 
models). The crankshaft locking pin is 
inserted through a hole in the side of the 
crankcase after removal of a plug, and enters 
a slot in a crankshaft counterweight or web. 
The flywheel pin passes through a hole in the 
flywheel end of the crankcase, and enters a 
hole in the flywheel. Again, suitably-sized rods 
or bolts can sometimes be used instead. 
Dynamic timing tools 

11 Dynamic timing on diesel engines is not 
as widespread as static timing, due partly to 
the relatively expensive equipment required. 
Additionally, not all vehicle manufacturers 
provide dynamic timing values. 

12 Most dynamic timing equipment depends 
on converting mechanical or hydraulic 
impulses in the injection system into electrical 
signals. An alternative approach is to use an 
optical-to-electrical conversion, with a sensor 
which screws into a glow plug hole and 'sees' 
the light of combustion. 

13 Not all diesel engines have ready-made 
timing marks. If the engine has a TDC sensor, 
and the timing equipment can read the sensor 
output, this is not a problem. Some engines 
have neither timing marks nor TDC sensors; in 
Such cases, there is no choice but to establish 
TDC accurately, and make suitable marks on 
the flywheel or crankshaft pulley. 

14 For these reasons, dynamic timing 


methods and the tools required are not 
described in this book. 


4.2 Typical injector tester in use on the 
bench... 


3.7 DTI and adapter used for timing 
Lucas/CAV pump 


4 Injector testing equipment 
Warning: never expose the 
A hands, face or any other part of 
the body to injector spray. The 
high working pressure can penetrate the 
skin, with potentially fatal results. When 
possible, use injector test fluid rather than 
fuel for testing. Take precautions to avoid 
inhaling the vaporised fuel or injector test 
fluid. Remember that even diesel fuel is 
inflammable when vaporised. 
1 Some kind of injector tester will be needed 
if it is wished to identify defective injectors, or 
to test them after cleaning or prolonged 
storage. Various makes and models are 
available, but the essential components of all 
of them are a high-pressure hand-operated 
pump and a pressure gauge. 
2 For safety reasons, injector test or 
calibration fluid should be used for bench- 
testing rather than diesel fuel or paraffin (see 
illustration). Use the fluid specified by the 
manufacturer of the test equipment if possible. 
3 Some of the simpler testers have the 
advantage that they can be used to test 
opening pressure and back-leakage without 


removing the injectors from the engine (see 
illustration). A small reservoir may make such 
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testers of limited use for bench-testing, 
but good results can be obtained with 
practice. 

4 Another method of testing injectors on the 
engine is to connect a pressure gauge into the 
line between the injection pump and the 
injector. This test can also detect faults 
caused by the injection pump high-pressure 
piston or delivery valve. 

5 The workshop which tests or calibrates 
injectors regularly will need a bench-mounted 
tester. These testers have a lever- 
operated pump, and a larger fluid reservoir 
than the hand-held tester. The best 
models also incorporate a transparent 
chamber for safe viewing of the injector spray 
pattern, and perhaps a test fluid recirculation 
system. 

6 Some means of extracting the vapour 
produced when testing, such as a hood 
connected to the  workshop's fume 
extraction system, is desirable. 
Although injector test fluid is relatively non- 
toxic, its vapour is not particularly pleasant to 
inhale. 


The equipment needed for testing and 
calibration of injection pumps is beyond the 
scope of this book. Any such work should be 
entrusted to the pump manufacturer's agent — 
though the opportunity is taken to say yet again 
that the injection pump is often blamed for 
faults, when in fact the trouble lies elsewhere. 


in most European countries, smoke 
emission testing is mandatory for heavy 
goods vehicles, and for passenger vehicles as 
part of the annual roadworthiness test. 

Smoke testing equipment falls into two 
categories : indirect and direct reading. With 
the indirect systems, a sample of exhaust gas 
is passed over a filter paper, and the change 
in opacity of the paper is measured using a 
separate machine. With the direct systems, an 


optically-sensitive probe measures the 
opacity of the exhaust gas, and an immediate 
read-out is available. 


Like their petrol engine counterparts, many 
of the modern electronic diesel engine control 
systems have a self-diagnostic function, 
which continually monitors the operation of 
the system. 

The self-diagnostic system is able to detect 
system faults such as a faulty sensor or 
actuator, and can allocate a fault code to 
identify the source of the problem. The system 
stores any fault codes in the electronic control 
unit (ECU) memory, and if a fault is present, a 
warning light will normally be illuminated on 
the instrument panel to inform the driver. 

Fault codes can be read using a suitable 
electronic fault code reader. Most vehicle 
manufacturer's produce their own dedicated 
diagnostic equipment, but aftermarket fault 
code readers are also available from various 
manufacturers. 
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1 Introduction 


On most conventional fuel injection pumps 
(ie, pumps without electronic control), it is 
normally possible to adjust the following 
settings: 

a) Idle speed. 

b) Anti-stall controls. 

c) External controls (eg, cold idle 
mechanisms). 

d) Maximum no-load speed. 

e) injection timing. 

Routine adjustments to injection pumps are 
normally confined to idle speed, anti-stall and 
external controls, which may include cold idle 
mechanisms. Checking injection timing is not 
as routine an operation as checking the 
ignition timing on a petrol engine. It is 
necessary when investigating complaints of 
poor performance, knock and smoke, and 


2 Static timing 
Dynamic timing 


whenever the pump or its drive has been 
disturbed. This last case often includes timing 
belt renewal. 

Some manufacturers also specify a routine 
check of maximum no-load speed. The screw 
which controls this speed is always 
tamperproofed in production, using a locking 
wire and seal, paint or a sealing cap. Breaking 
or removing this tamperproof device may 
invalidate any manufacturer's warranty. 

Other adjustment screws may be externally 
accessible, either directly, or through access 
plugs; they control functions such as 
maximum-fuelling, | excess-fuelling and 
transfer pressure. Often these screws or plugs 
are also tamperproofed. Do not attempt 
haphazard adjustment of such screws. 
Normally a pump test bench is needed to set 
(or reset) them correctly. 

The following Sections give general 
procedures. Details specific to particular 
models may vary; consult manufacturer's 
information or the appropriate Haynes Service 
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and Repair Manual for further information. 
Adjustment specifications can be found in 
Chapter 10. 


2 Engine speed adjustments 


Idle speed 


1 Bring the engine to normal operating 
temperature, and connect a tachometer to it. 
(For details of tachometers, see Chapter 6.) If 
a fast idle device is fitted, make sure that it is 
not holding the pump control lever or idling 
lever off its stop. 

2 Allow the engine to idle, and check the 
speed against that specified (Chapter 10). 

3 If adjustment is necessary, slacken the 
locknut and turn the idle speed adjusting 
screw until the speed is correct. If some 
tolerance is allowed, adjust the speed to the 
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value within the specified range where the 
engine runs most smoothly. Tighten the 


tale spged locknut when adjustment is correct (see 
agiustment illustrations). 
screw 


Fast idle cable 
and stop (when 


4 On some pumps, it is necessary to check 
the anti-stall adjustment if the idle speed is 
altered. 


fitted) 

Fast idle speed Maximum speed 

adjustment | Warning: Breaking or removing 
screw (when this tamperproof device may 
fitted) invalidate any manufacturer’s 
Maximum warranty. 

speed 5 With the engine warmed up and a 
adjustment tachometer connected, accelerate the engine 
screw 
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2.3a Typical injection pump adjustment points - Early Bosch VE pump 


6 


CA 
egene) | DC 
i U 
7 


2.3b Typical injection pump adjustment points - Bosch VE pump with separate idle lever 


to maximum speed for a few seconds. Note 
the speed reached, and compare it with that 
specified in Chapter 10. Do not hold 
maximum speed for any longer than is 
necessary. 

6 If adjustment is necessary, remove the 
tamperproofing, slacken the locknut, and turn 
the adjustment screw. Repeat the check; 
tighten the locknut and fit a new tamperproof 
device when adjustment is correct. 


Anti-stall (residual capacity) 


7 Anti-stall or residual capacity adjustment 
determines how quickly engine speed falls off 
when the accelerator is suddenly released. if 
the adjustment is incorrect, the engine will 
either tend to stall after sudden deceleration, 
or it will 'hang' (fail to lose its speed quickly 
enough). 

8 All CAV DP series pumps have some kind 
of external anti-stall adjustment facility, but 
most Bosch VE pumps do not (see 
illustration). 

9 When the anti-stall adjustment screw 
determines the resting position of the pump 


1 Fast idle speed 5 
adjustment screw 

2 Fastidle cable end stop 

3 Idle lever 6 

4 Idle speed adjustment TÁ 
screw 


Anti-stall (residual 8 
capacity) adjustment 

screw 9 
Fast idle cable adjuster a 
Accelerator cable 

adjuster 


Maximum speed 
adjustment screw 
Control lever 
Shim for anti-stall 
adjustment 


pe 


ÍN 


Idle speed 
adjustment screw 
Locknut 
Idle speed lever 
Locknut 
Anti-stall 
adjustment screw 
6 Maximum speed 
adjustment screw 
X Anti-stall 
adjustment 
dimension 
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2.8 Separate anti-stall adjustment 
screw (1) on Lucas/CAV DPC pump with 
all-speed mechanical governor 


2 Locknut 
S Seal 


4 Spring 


2.3c Typical injection pump adjustment points - Lucas/CAV DPC pump 5 Governor arm 
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2.13a Cold idle adjustment - Lucas/CAV DPC pump with remote thermostatic capsule 
When cold, adjust cable clamp (1) to hold idle lever (2) against its stop 


control lever, the adjustment procedure usually 
consists of inserting a specified thickness of 
shim (or feeler gauge) between the screw and 
the lever, and noting the effect on idle speed. 
Idle speed and anti-stall adjustments are 
connected; if one is adjusted, it will normally be 
necessary to check the other. 

10 When the anti-stall screw is separate, 
adjustment is normally on a trial-and-error 
basis, moving the screw by a quarter-of-a- 
turn at a time. Turning the screw inwards will 
reduce the tendency to stall; turning it 
outwards will reduce the tendency to 'hang'. 


The effect of a change in adjustment is judged 
by accelerating the engine to maximum no- 
load speed, and then releasing the 
accelerator. The engine must return to idle 
speed within a specified number of seconds 
(typically 5 seconds) without stalling. 


Cold-idle mechanisms 


11 Cold-idle mechanisms may be 
automatically operated, or they may be 
operated by the driver using a hand control. 
When in operation, they may affect injection 
timing, idle speed or both. 


0° 10° 


2.13b Cold idle adjustment check points ~ Bosch VE pump with 


thermostatic capsule 
1 Cable end stop 
2 Ball-pin adjusting nut 
3  Clevis 


A Advance lever gap 
B Fastidle gap 


12 Adjustment of the manually-operated 
mechanism is normally confined to checking 
that operation of the hand control produces 
the appropriate movement of the control lever 
on the pump, and adjusting the cable if 
necessary. 

13 Automatic mechanisms which rely on the 
movement of a lever by a thermostatic 
capsule and a cable may also require the 
cable to be adjusted. If the mechanism alters 
both timing and idle speed, the relationship 
between the two functions must also be 
checked (see illustrations). 

14 Other types of automatic cold-idle 
mechanism alter the injection pump timing by 
raising the transfer pressure. Typically, this is 
done by an electrically-heated thermostatic 
capsule, which opens a vaive as it warms up; 
no adjustment is possible. 


3 Injection timing - 
checking and adjustment 


Static timing 


1 Static timing is still the most widely-used 
method of setting diesel injection pumps. 
Precision measuring instruments are often 
needed for dealing with distributor pumps. 
Good results depend on the skill and patience 
of the operator. 

Caution: Be careful not to introduce dirt 
into the injection pump during the 
following procedures. 
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Capsule temperature in °C 


2.13c Relationship between advance lever gap (A) and fast idle 
gap (B) varies with temperature — Bosch VE pump with 
thermostatic capsule 
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3.2 Typical spill tube 


Spill timing (in-line pumps) - 
low-pressure method 

2 This is a simple method of timing, albeit 
messy. The only special equipment required is 
a ‘spill’ or ‘swan-neck’ tube; this can be made 
in the workshop using part of an old injector 
pipe if wished (see illustration). 

3 The procedure finds the point in the pump 
cycle when one plunger covers its inlet port. 
This corresponds to the beginning of the 
retraction stroke (Chapter 2, Section 5). It can 
be accurately related to the engine cycle, but 
does not necessarily correspond to the actual 
beginning of injection. 

4 Bring the engine to TDC, No 1 piston firing. 
Clean around the injector pipe unions and the 
connections on the pump, then remove No 1 
cylinder injector pipe. 

5 Unscrew No 1 cylinder pipe connection 
from the pump. Remove the delivery valve 
plunger and spring, noting which way up 
the plunger is fitted (see illustration). Do not 
remove the valve carrier. Refit the connector 
and sealing washer, and fit the spill tube to 
the holder. 

6 Make sure that the stop control is in the 
‘run’ position. In the case of a vacuum- 
operated stop control, disconnect the vacuum 
hose. Fix the pump control lever in the 
maximum-speed position. 

7 The fuel in the pump must now be subject 
to a small head of fuel pressure. On systems 


3.16a Flywheel timing peg (A) inserted — Ford 2.5 DI engine 


3.5 Pipe connector and delivery valve 


components 
1 Connector 4 Plunger 
2 O-ring 5 Sealing washer 
3 Spring 6 Valve carrier 


where the fuel filter is higher than the pump, 
the filter will serve as a header tank. Open the 
filter bleed screw, and operate the hand- 
priming pump until fuel emerges. 

8 On systems where the fuel filter is lower 
than the pump, the necessary pressure can 
be provided by disconnecting the fuel inlet 
from the pump, and substituting a feed from a 
small reservoir of clean fuel positioned higher 
than the pump. 

9 Turn the engine approximately a quarter- 
turn backwards. Fuel will begin to flow from 
the tube. Slowly, turn the engine forwards 


again towards TDC, until the flow of fuel is 
reduced to one drop per second (or as 
specified). This is the spill timing point. Note 
the crankshaft position (degrees BTDC, or 
alignment of a peg hole), and compare it with 
that specified. 

10 If adjustment is necessary, slacken the 
remaining injector pipe unions and the pump 
mountings. Turn the pump as necessary to 
advance or retard the timing, then tighten the 
mountings and repeat the check. 

11 Disconnect the spill tube. Reassemble the 
delivery valve, using new sealing washers if 
necessary, being careful not to introduce dirt 
into the pump. Refit No 1 cylinder injector 
pipe, and remake the original fuel supply 
connections if they were disturbed. 

Spill timing (in-line pumps) - 
high-pressure method 

12 If suitable equipment is available, the fuel 
in the injection pump can be pressurised 
sufficiently to pass the delivery valve. There is 
thus no need to dismantle the delivery valve, 
with a consequent saving in time, although it 
will be necessary to block off the pump fuel 
return. 

13 Because of the higher pressure involved, 
fuel flow from the spill tube will be much 
faster. The spill timing point is typically 
defined as the point where the jet of fuel from 
the spill tube turns into a chain of drops. 

14 Apart from the points just noted, the 
procedure is the same as for the low-pressure 
method. 


Peg systems (all pump types, when 
applicable) 


15 Determine the location of the peg holes 
for the injection pump and the crankshaft or 
flywheel (as applicable), and the sizes of peg 
required. 

16 Turn the engine until the crankshaft or 
flywheel timing peg can be inserted cleanly. 
With this peg in position, it must be possible 
to insert the injection pump peg (see 
illustrations). 

17 !f adjustment is necessary, this may either 
be carried out by slackening the injector pipe 


3.16b Inserting the pump timing peg (arrowed) through the timing 


cover access hole - Ford 2.5 DI engine 


3.17 Altering the pump flange-to-sprocket 
relationship so that the peg can be 
inserted 


Bolts must be slackened first! 


unions and the pump mountings, and turning 
the pump, or by altering the relationship of the 
pump drive flange to its gear or sprocket (see 
illustration). Refer to the manufacturer's 
information or to the relevant Haynes Service 
and Repair Manual for the appropriate 
method. Repeat the timing check from the 
beginning after adjustment. 


CAV DP side-entry 


18 Bring the engine to TDC, No 1 piston 
firing. Remove the access plug from the side 
of the injection pump - be prepared for fuel 
spillage. 

19 Fit a dial test indicator (DTI) and probe so 
that the probe enters the access hole, passes 
through the hole in the circlip, and rests on the 
pump rotor. Slowly turn the crankshaft anti- 
clockwise to find the DTI minimum reading. In 
this position, the probe is resting in the 
bottom of the timing groove in the rotor (see 
illustration). 

20 Turn the crankshaft clockwise to bring the 
engine to the specified timing point. This may 
be TDC, or it may be a specified point before 
or after TDC - see Chapter 10. (If the timing 
point is overshot, return to the zero position 
established in the previous paragraph, and 
start again.) 

21 Read the probe movement displayed on 
the DTI, and compare it with the value given in 
Chapter 10. If adjustment is necessary, refer 
to paragraph 17. 


CAV DP top-entry 


22 Bring the engine to TDC, No 1 piston 
firing. Remove the access plug from the top of 
the injection pump. 

23 Insert a probe of the specified length into 
the access plug hole, so that the tip of the 
probe rests on the rotor timing piece. Position 
a dial test indicator to read the movement of 
the probe. 

24 Turn the crankshaft approximately a 
quarter-turn backwards, and zero the DTI. 

25 Turn the crankshaft clockwise to bring the 
engine to the specified timing point (see 
paragraph 20). Read the probe movement 
displayed on the DTI, and compare it with the 
value engraved on the plastic disc or tag 


3.19 Side-entry timing of Lucas/CAV DP 
series pump 


somewhere on the pump (see illustrations). 
26 If adjustment is necessary, refer to 
paragraph 17. 


Bosch VE rear-entry 


27 Bring the engine to TDC, No 1 piston 
firing. Remove the access plug from the rear 
of the injection pump - be prepared for fuel 
spillage (see illustration). 

28 Fit a dial test indicator (DTI), adapter and 
probe, so that the probe enters the access 
hole and the DTI displays movement of the 
pump plunger. Removing the injector pipes 
will improve access. On some pumps it may 
be necessary to use a right-angle adapter to 
allow the DTI to fit in the available space at the 
rear of the pump (see illustrations). 

29 Slowly turn the crankshaft anti-clockwise 
until the DTI reading reaches a minimum 
(pump plunger BDC), and zero the DTI at this 
point. 

30 Turn the crankshaft clockwise to bring the 
engine to the specified timing point (see 
paragraph 20). Read the plunger movement 
displayed on the DTI, and compare it with the 
value given in Chapter 10. 
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3.25a Sectional view of probe and pump - 
Lucas/CAV top-entry timing 


y 95.5 +0.01 mm 
length 
7 mm diameter 


a Timing piece 
x Specified timing 
value Z 


3.25b Reading probe movement - 
Lucas/CAV top-entry timing 
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3.28a Dial test indicator and adapter 
positioned with probe reading plunger 
movement - Bosch VE pump rear-entry 
timing 
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3.28b Rear-entry timing of Bosch VE pump 


31 If adjustment is necessary, see para- 
graph 17. 


Dynamic timing 

32 As the name implies, dynamic timing is 
carried out with the engine running. Special 
equipment is required to carry out dynamic 
timing accurately, and this is unlikely to be 
available to the home mechanic. The equipment 
works by converting pressure pulses in an 
injector pipe into electrical signals. If such 
equipment is available, use it in accordance 
with its manufacturer's instructions. 
33 Although the pump timing is checked with 
the engine running, any adjustment is usually 
carried out with the engine stopped. 

34 An additional problem is that few 
manufacturers specify figures for dynamic 
timing. 

35 For these reasons, static timing is 
generally an easier method of timing than 
dynamic timing, and we have chosen not to 
include specific details of dynamic timing in 
this book. 
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1 Introduction 


Maintenance procedures 


Due to the high working pressures, loads 
and temperatures found in a diesel engine, the 
recommended service intervals (especially oil 
change intervals) are generally more frequent 
than those for a comparable petrol engine. 
Frequent oil changes are particularly important 
for a diesel engine, as dirt or soot builds up in 
the oil during normal operation, leading to the 
deterioration of the oil's lubricating qualities. 

The vehicle manufacturer's service 
schedule should always be followed, and it is 
important to use good quality lubricants and 
filters, which meet the manufacturer's 
recommendations. 

This Chapter does not provide specific 
procedures for maintenance operations, its 
purpose is to provide a general guide to 


General 


1 Engine repair and overhaul procedures 


Cylinder head removal and refitting 


General 


Testing on the vehicle 
Removal and refitting 


2 Fuel injection pump removal and refitting 
Injector testing, inspection and adjustment procedures 


Cleaning and inspection 


Bench-testing 


Interpretation of results 
Adjustment of opening (or ‘breaking’ pressure (calibration) 


Glow plugs - removal, inspection and refitting 


Removal 
Inspection 
Refitting 


operations which are particularly important, or 
unique to diesel engines. Examples of such 
operations are: 
Engine oil and filter renewal. 
Draining water from the fuel filter/water 
separator. 
Fuel filter renewal. 
Fuel system bleeding. 
Auxiliary drivebelt checks. 
Fuel injection pump checks and 
adjustments. 
Fuel injector checks. 
Exhaust emissions check. 
Timing belt renewal. 
Turbocharger boost pressure check. 


Repair procedures 


When overhauling a diesel engine, there 
may be various unique features which need to 
be taken into account. 

Always consult with the manufacturer's 
engine overhaul information, especially when 
carrying out work on the cylinder head; for 
example when renewing the cylinder head 


gasket, it may be necessary to measure the 
distance by which the pistons protrude from 
the cylinder block, in order to determine the 
correct thickness of cylinder head gasket. 

Typical examples of such features are given 
in the following Sections. 


2 Maintenance procedures 


Note: This Section does not provide an 
exhaustive list of diesel engine maintenance 
procedures, it gives basic information and 
advice on tasks which are especially important 
or unique to diesel engines. Always refer to 
the manufacturer's information for a detailed 
description of maintenance operations. 


Engine oil and filter renewal 


1 Generally, the recommended engine oil and 
filter change intervals will be more frequent 
than those for petrol engines. 
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2.3 Sectional view of fuel filter with water sensor 


2 It is important to use a good quality oil 
which is recommended for use in diesel 
engines. 


Draining water from the fuel 
filter/water trap 


3 If a glass bowl water trap is fitted, it is easy 
to see when water is accumulating in the 
bottom of it. When the water trap is 
incorporated into the filter base, the water 
cannot be seen. Sometimes a sensor is fitted, 
which illuminates a warning light to alert the 
driver to the presence of water (see 
illustration). 

4 Manufacturer's recommendations for the 
intervals at which the water trap should be 
drained vary widely. Obviously, operating 
conditions and fuel quality will determine the 
rate at which water accumulates, but it is 
better to err on the side of safety and drain the 
trap frequently. If water gets to through to the 
pump and injectors, it can cause serious 
damage. 

5 When draining the water trap, place a small 
container under it to catch the fuel. It is 
important that fuel is not allowed to spill onto 
the coolant hoses, alternator, starter motor or 
engine mountings. Protect them with plastic 
sheet if necessary. On some models, the trap 
or filter is awkwardly placed; in such cases, it 
may be easier to fit a length of hose to the 
trap outlet. 

6 On certain popular models, the filter is 
notoriously difficult to drain, because the 
brake servo or some other component 
effectively blocks access to the base of the 
filter. In these cases, it is necessary to unbolt 
the filter head from the bulkhead, or to make 
up a tool to slacken the drain screw in situ. 

7 When the drain screw is opened, it may be 
found that no fuel emerges because the 
system is under negative pressure. Slacken 
the bleed screw or the inlet union on the filter 
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2.7 Fuel filter drain screw (4) - Lucas/CAV 
filter with coolant-heater base 
3 Fuel bleed screw 
4 Water drain 
screw 


head, or operate the hand-priming pump, until 
fuel flows (see illustration). 

8 When clean fuel, free of water droplets, 
flows out, tighten the drain screw and the 
bleed screw. 

9 Dispose of the drained fuel and water 
safely, in the same way as used engine oil. 


Fuel filter renewal 


10 The main filter element must be renewed 
at the intervals specified by the manufacturer, 
or more often if experience of particular 


1 Inlet union 
2 Hand-priming 
pump 

problems show it to be necessary. Some 
manufacturers specify renewal at the 
beginning of every winter, even if little mileage 
has been covered, to reduce the risk of 
waxing problems. 

11 Filters are basically of two types: cartridge 
and canister (see illustrations). Cartridge 
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2.11a Sectional view of cartridge fuel filter 
with separate bowl 


2.11b Sectional view of canister 
fuel filter 


1 Hand-priming 4 Water drain screw 1  Hand-priming 4 Water drain screw 
5 


pump 5  Through-bolt pump Through-bolt 

2 Fuel bleed 6 Through-bolt sea! 2 Fuel bleed screw 6 Through-bolt seal 
screw 7 Filter element 3 Seals 7 Filter element 

3 Seals 8 Air bleed screw 
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filters can be subdivided into 'spin-on' type, 
similar to a modern engine oil filter, ‘clamp’ 
type retained by a clamping strap or band, 
and 'through-bolt' type, retained by a bolt 
running from the filter head to a separate 
bowl. Canister filters are totally enclosed in 
the filter bowl. 

12 it is best to drain the filter before removal 
if possible. The filter is then unscrewed with a 
strap or chain wrench ('spin-on' type), or the 
through-boit or clamp bolt removed, 
according to type. Make sure that the old 
seals are recovered: some filter heads have a 
seal in a groove which is easy to overlook. The 
through-bolt, where fitted, may have an O- 
ring seal under its head. Any imperfect seals 
can allow air to be drawn into the system if 
there is no lift pump, or fuel to be forced out if 
there is. 

13 Wipe out the filter bowl or canister, if 
applicable, finishing off with a clean non-fluffy 
cloth, or (if available) compressed air. 
Caution: It is important that no dirt is 
introduced into the system. 

14 Smear the new seals with a little clean 
fuel. If a central seal retainer is fitted, make 
sure it is secure; in the case of the canister 
filter, make sure the seal is snugly in its 
groove. 

15 Fit and secure the new filter or element, 
then bleed the fuel system if necessary. 

16 if a separate water trap or pre-filter is 
fitted, this may incorporate a gauze screen, 
which should be removed for cleaning at the 
specified intervals. 


Fuel system bleeding 


17 Bleeding of the fuel system is necessary 
after operations in which air has been allowed 
to enter fuel lines, and after running out of 
fuel. General procedures are given here: refer 
to manufacturers information or to the 
relevant Haynes Service and Repair Manual 
for specific details. 

18 Modern fuel systems are of the self- 
bleeding type. !f no hand-priming pump is 
fitted, the normal way of bleeding such a 
system is by cranking the engine on the 
starter motor in 10-second bursts. If a hand- 
operated vacuum pump is available, this can 
be connected to the injection pump fuel return 


2.20 Injection pump bleed screw (arrowed) 
- pre-1985 Ford 2.1 litre engine 
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2.19 Bleeding the fuel system at the filter 
head 


connection and used to suck fuel through the 
supply lines and filter; this will obviously save 
the battery a good deal of work. 

19 When a hand-priming pump is fitted, this 
is operated first, with the bleed screw on the 
filter head open. When fuel free from air 
bubbles emerges, tighten the bleed screw 
(see illustration). Carry on pumping until 
increased resistance is felt. Alternatively, use 
a vacuum pump as just described; this avoids 
any risk of splitting the diaphragm on the 
hand-priming pump, an occurrence which is 
not unknown on older vehicles. 

20 If air has reached the injection pump, this 
may be bled out at a specific bleed screw if 
fitted, or (more usually) at the fuel return union 
(see illustration). 

21 On engines fitted with an in-line or 
distributor injection pump, if air has entered 
the injector pipes, slacken the injector unions, 
and crank the engine on the starter motor. 
When fuel emerges, tighten the unions and 
mop up spilt fuel. 

22 When a separate fuel lift pump is fitted, 
this usually has a hand-priming lever for use 
when bleeding (see illustration). If the engine 
has stopped with the lift pump operating arm 


2.22 Hand-priming lever (1) on separate 
fuel lift pump 


on top of its cam, it will be necessary to turn 
the engine before the hand-priming lever can 
be used. 


Auxiliary drivebelt checks 


23 On some diesel engines, besides the 
usual auxiliary drivebelt(s) used to drive 
ancillary units such as the alternator, power 
steering pump, etc, an additional drivebelt 
may be used to drive the brake vacuum 
pump, and in some cases the injection pump 
(most conventional injection pumps are driven 
by the engine timing belt). 

24 Where applicable, checking of the 
vacuum pump and/or injection pump 
drivebelts should not be overlooked when 
carrying out routine maintenance. Always 
renew a drivebelt if there is any doubt about 
its condition. 


Fuel injection pump checks and 
adjustments 


25 On all models, the idle and maximum 
speeds should be checked at the 
manufacturer's specified intervals - see 
Chapter 7, Section 2 for general procedures. 
26 Depending on the type of injection pump 
and the control systems fitted to it, there may 
also be a need to check the operation of the 
anti-stall and cold start devices. Again, general 
procedures are described in Chapter 7. 

27 Inspect the injection pump control 
linkages at every service interval. Lubricate 
them if necessary, and renew any frayed or 
sticking cables. Check that fully depressing 
the accelerator pedal produces full movement 
of the pump control lever. 

28 At the same intervals, inspect the fuel 
injector high-pressure pipes and their 
securing clips for security and condition. Also 
inspect the fuel return pipes or hoses, and 
(when applicable) the turbo boost pressure 
hose which connects the inlet manifold to the 
injection pump. Renew any leaking or 
damaged components. 


Fuel injector checks 


29 Some manufacturers specify that the 
injectors should be removed and inspected 
periodically, but generally they are ignored 
unless particular problems (excessive smoke, 
knocking or power loss) suggest that they 
may be giving trouble. 

30 If suitable equipment is available for on- 
vehicle testing (see Chapter 6), it is worth 
checking the injector opening pressures after 
the first 48 000 miles (77 000 km), and then 
every 24 000 miles (39 000 km) or so. Testing, 
cleaning and calibration procedures are given 
Section 4. 

31 Fuel injector cleaners are available in the 
form of fuel additives. if used as directed they 
are unlikely to be harmful, and may indeed do 
some good; note however that some vehicle 
manufacturers specifically forbid their use. 
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Exhaust emissions check 


32 The only emission test applicable to diesel 
engines is the measuring of exhaust smoke 
density. The test involves the use of special 
test equipment (see Chapter 6), and forms 
part of the MoT test for vehicles in the UK. 

33 The test involves accelerating the engine 
several times to its maximum unloaded 
speed, and so it is vital to ensure that the 
engine timing belt is in good condition before 
the test is carried out. Refer to Chapter 9 for 
details of possible causes of excessive 
smoke. 


Timing belt renewal 


34 As with petrol engines, if a timing belt is 
fitted, it is vital to ensure that it is in good 
condition. On many diesel engines, the timing 
belt drives the injection pump as well as the 
camshaft. 

35 The timing belt must be renewed at the 
manufacturer’s specified intervals, or more 
frequently if the vehicle is used in particularly 
arduous conditions (eg, frequent stop-start 
driving or taxi work). 

36 It is strongly recommended that 
consideration is given to renewing the timing 
belt every 36 000 miles (58 000 km), 
regardless of the manufacturer's 
recommended renewal intervals. 


Turbocharger boost pressure 
check 


37 Some manufacturers recommend that a 
turbocharger boost pressure check is carried 
out as part of the routine maintenance 
schedule. Details of this check are given in 
Chapter 4, Section 3. 


3 Engine repair and overhaul 
procedures 


General 


1 Always refer to the manufacturer's 
recommended procedures and specifications 
when carrying out any engine repair or 
overhaul work. 

2 Although diesel engine components are 
generally similar to their petrol counterparts, 
there may be detailed differences. For 
instance, piston cooling oil spray jets may be 
fitted in the crankcase, and the brake vacuum 
pump may be driven by an auxiliary shaft. 

3 |t is always advisable to follow the 
manufacturer's repair instructions in case there 
are any special procedures which need to be 
followed, or any particular specifications which 
must be checked before rebuilding the engine. 


Cylinder head removal and 
refitting 
Cylinder head gasket selection 


4 On many diesel engines, when carrying out 
work which involves removal and refitting of 


3.6 Measuring piston protrusion 


the cylinder head, it is necessary to carry out 
a measurement of the protrusion of the 
pistons from the top surface of the cylinder 
block, to determine the thickness of cylinder 
head gasket to use on refitting. 

5 The following procedure is a typical 
procedure for a Peugeot/Citroón XUD type 
engine. Refer to the manufacturer's 
information or the relevant Haynes Service 
and Repair Manual for specific details. 

6 With the cylinder head removed, turn the 
crankshaft until pistons 1 and 4 are at TDC. 
Position a dial test indicator (DTI) on the 
cylinder block, and zero it on the block face. 
Transfer the probe to the centre of the flat 
section of No 1 piston crown (clear of the 
combustion chamber, where applicable), then 
slowly turn the crankshaft back-and-forth past 
TDC, noting the highest reading obtained on 
the DTI (see illustration). Record this reading. 
7 Repeat this measurement on No 4 piston, 
then turn the crankshaft half a turn (180°) and 
repeat the procedure on Nos 2 and 3 pistons. 
8 Ascertain the greatest piston protrusion 
measurement, and use this to determine the 
correct cylinder head gasket from the 
manufacturer's information. E.g: 

Piston protrusion Gasket identification 


0.54 to 0.65 mm 1 notch 
0.65 to 0.77 mm . 2 notches 
0.77 to 0.82 mm . 3 notches 


Swirl chamber condition and 
protrusion/recess checking 


9 On direct injection engines, it is advisable 
to check the condition of the swirl chambers 


3.11a Zero the dial test indicator on the 
cylinder head face ... 


3.9 This swirl chamber shows the initial 
stages of cracking and burning (arrowed) 


whenever the cylinder head is removed. 
Inspect the swirl chambers for burning or 
cracks (see illustration). The swirl chambers 
can be renewed, but the work should be 
entrusted to a specialist. 

10 On some engines it is necessary to check 
the protrusion or recess (as applicable) of the 
swirl chambers whenever the cylinder head is 
removed. 

11 This can be done using a DTI in a similar 
manner to that described for the 
measurement of piston protrusion. Zero the 
DTI on the cylinder head face, then transfer 
the probe to the swirl chamber and measure 
the protrusion or recess (see illustrations). 
12 On some engines, the swirl chambers can 
be adjusted using shims; on others, the 
relevant swirl chamber(s) will have to be 
renewed if the protrusion/recess does not 
meet the manufacturer's specifications. 


Fuel injection pump removal 
and refitting 


13 Always ensure that the engine timing 
marks are in alignment when removing or 
refitting an injection pump. Timing marks are 
usually provided on the crankshaft, camshaft 
and injection pump sprockets. Where 
applicable, ensure that the timing pegs are in 
position in the injection pump and flywheel or 
crankshaft, as applicable (see Chapter 7, 
Section 3). 

14 When removing certain types of fuel 
injection pump (such as those used on some 
Land Rover engines), the manufacturers may 
recommend that the pump rotor is locked in 


protrusion 
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3.14 Injection pump rotor keeper plate 
screw (1) and keeper plate (2) - Land Rover 
300 TDi engine 


position before removal, by removing a 
keeper plate. The pump is then locked by 
refitting the keeper plate screw (see 
illustration). This effectively locks the pump 
rotor in position, retaining the pump timing. 


4 Injector testing, inspection 
and adjustment procedures 


Note: The information given in this Section 
refers to conventional diesel fuel injectors. For 
details of the injectors used in common rail 
and ‘pump injector’ systems, refer to Chap- 
ter 2, Sections 9 and 10 respectively. 


General 


1 Refer to Chapter 2, Section 7 for a description 
of how typical fuel injectors function. 


Testing on the vehicle 
Warning: Never expose the 
A the body to injector spray; the 
high working pressure can 
results. 
2 A faulty injector which is causing knocking 
3 Clean around the injector fuel pipe unions. 
Run the engine at a fast idle so that the knock 
spanner, slacken and retighten each injector 
union in turn. (Cover the union with a piece of 
4 When the union supplying the defective 
injector is. slackened, the knock will 
injector for inspection. Before condemning 
the injector, make sure that the problem is not 
fitted heat shield. 
5 The balance between injectors can be 
accurate tachometer is available. With the 
engine idling, each union is slackened in turn, 
injector which produces a much larger or 
smaller drop in rpm when its union is 


hands, face, or any other part of 
penetrate the skin, with potentially fatal 
noises can be identified as follows. 
can be heard. Using a suitable split ring 
rag to absorb the fuel which will be spilt.) 
disappear. Stop the engine, and remove the 
caused by a missing, damaged or incorrectly 
checked in a similar way, provided an 
and the drop in engine rpm noted. Any 
slackened should be viewed with suspicion. 


4.9 Disconnecting an injector leak-off pipe 


6 With suitable equipment, it is possible to 
check injector opening (or ‘breaking’) 
pressures and leakage without removing the 
injectors from the engine. This is obviously a 
time-saving measure if it is simply wished to 
verify that the pressures are correct, or to 
locate a defective injector. 

7 Testing spray pattern by cranking or 
running the engine with an injector out of its 
hole and connected to its fuel pipe should not 
be attempted. It is tempting to use this 
method because it is quick and requires no 
special equipment, but the risk of fire and 
blood poisoning from the injector spray mean 
that it cannot be recommended. 


Removal and refitting 


Note: This is a general procedure. Refer to the 
manufacturer's information or to the relevant 
Haynes Service and Repair Manual for specific 
details. 


Screw-in type 
8 Clean around the injector pipe unions, and 
around the injectors where they meet the 


cylinder head. 
9 Disconnect the leak-off pipes from the 


) 
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4.10 Disconnecting an injector pipe 


injectors, and plug or cap the open pipes (see 
illustration). 

10 Using a split ring spanner, disconnect the 
unions from the injectors. Move the pipes 
clear of the injectors. To do this, it is best to 
slacken the pipe unions at the pump as well, 
and to release pipe clamps or clips. 
Alternatively, remove the pipes completely 
(see illustration). 

Caution: Counterhold the delivery valves 
on the pump when slackening the unions. 
11 Unscrew the injectors using a suitable 
deep socket, and remove them. Recover any 
sealing washers, heat shields, etc, and obtain 
new ones for reassembly. Note which way up 
each item is fitted (see illustration). 

12 Commence refitting by making sure that the 
injector recesses and sealing surfaces in the 
cylinder head are clean. Also clean the injectors 
themselves. On pintle type injectors, be careful 
not to damage the protruding needle tip. 

13 Fit new heat shields, sealing washers, etc, 
making sure they are the right way up. Fit the 
injectors and tighten them to the specified 
torque. Be careful not to cross-thread or 
overtighten the injectors in an aluminium alloy 
cylinder head. 


1 Sleeve 
2 Fire seal washer 
3 Copper washer 


4.11 Sectional view of cylinder head, showing injector sealing washer detail 
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Nozzle holder 
Nozzle (needle 
and seat) 
Sleeve 
Spindle 
Spring 
Pressure 
adjusting shim 
Body 


No 


4.19a Exploded view of a Bosch screw-in pintle injector 


14 Reconnect the leak-off pipes and the 
injector pipes. Make sure that the pipe clamps 
or clips are refitted to their original positions. 
Before tightening the unions on the injectors, 
bleed air from the pipes by cranking the 
engine until fuel emerges. 


Clamp or flange type 


15 The procedures are similar to the screw-in 
type described previously, but the injector 
fixing clamp nuts or bolts must be removed 
before the injector can be withdrawn. Carbon 
deposits can cause the injector to stick in its 
recess; in this case, an injector puller or a 


4.19c Exploded view of a RotoDiesel 
clamp fitting pintle injector 


1 Nozzle holder 7 Pressure- 

2 Nozzle (needle adjusting screw 
and seat) 8 Washer 

3 Body 9 Cap nut 

4 Spindle 10 Washer 

5 Spring 11 Injection pipe 

6 Shim (not always union adapter 
fitted) 


small slide hammer can be used, or it may be 
possible to free the injector by careful 
levering. Do not attempt to free a sticking 
injector by cranking the engine: it could be 
ejected with enough force to cause damage 
or serious injury. 


Cleaning and inspection 


Caution: Diesel fuel is irritating to the skin 
and eyes. If possible use injector test fluid 
(which is less toxic) for cleaning and 
testing. Use barrier cream, and where 
necessary, goggles and disposable gloves, 
for protection. Change out of fuel-soaked 
clothing as soon as possible. 

16 Dismantling, cleaning and calibration of 
injectors may not be an attractive proposition 
for the small garage or tune-up specialist, who 
will normally prefer to obtain new or 
reconditioned injectors on an exchange basis. 
The procedures are given here for the benefit 
of the owner-mechanic whose time is not 
costed at commercial rates, or for situations 
where replacement injectors are not available. 
An injector tester will be needed after 
reassembly, in order to check the injector 
opening pressure, spray pattern and leakage 
characteristics. 

17 Injectors must only be dismantled and 
reassembled under conditions of near- 
surgical cleanliness. 


4.21 Typical injector cleaning kit 


4.19b Exploded view of a RotoDiesel 
screw-in pintle injector 


1 Body 5 Sleeve 

2 Pressure 6 Nozzle (needle 
adjusting shim and seat) 

3 Spring 7 Nozzle holder 

4 Spindle 

18 Clean the injector externally, using 


paraffin or a suitable solvent and a nylon or 
brass wire brush. 

19 Separate the two halves of the injector 
body by unscrewing them. Ideally a 
dismantling jig should be used. If a jig is not 
available, carefully clamp the upper or central 
part of the injector body in a soft-jawed vice. 
Slacken the other part(s) using a spanner, and 
separate the injector body components (see 
illustrations). 

20 Remove the internal components from the 
injector, noting the order in which they are 
fitted. Do not drop the nozzle. Any copper 
washers or other seals must be renewed. If 
dismantling more than one injector, take care 
not to get the parts mixed up. 

21 Immerse the injector components in clean 
diesel fuel or injector test fluid as they are 
removed. Clean them using a solvent such as 
carburettor cleaner and a wooden or plastic 
scraper. A nylon or brass-bristled brush, and 
brass wire can also be used - these are 
normally supplied as part of an injector 
cleaning kit (see illustration). 

22 The cleaning kit should also include brass 
probes or scrapers for cleaning carbon from 
the needle seat. When using these, work 
from the inside of the seat towards 
the outside. If a probe is inserted from the 
outside, there is more likelihood of damage. 
23 Pay particular attention to cleaning 
deposits from the needle tip and seat, using a 
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4.23 Cleaning an injector needle in a 
cleaning jig 


cleaning jig to support the needle (see 
illustration). Carbon build-up here can cause 
‘hosing’ or a refusal to ‘break’ cleanly under 
test. In the case of ‘perforated pintle' type 


A Injector components laid out for assembly 
B Inserting the needle into the seat 
C Fitting the nozzle into the holder 


needles, clean out the drillings with the 
appropriate diameter brass wire. 

24 When using brass wire to clean holes, be 
careful that it does not snap off in the hole. If 
this happens, its may be impossible to 
retrieve it. 

25 Inspect all parts for obvious signs of wear 
or damage. Inspect the needle and its seat 
closely for ovality, ridging, pitting or other 
damage to their mating areas. The needle and 
seat must always be renewed as a matched 
set. Do not attempt to lap them together 
using grinding paste; this would damage them 
severely. 

26 Inspect the injector body and base for 
corrosion and heat discoloration (‘blueing’). If 
serious overheating has occurred, the 
complete injector must be renewed. 

27 |f the nozzle appears satisfactory after 
cleaning, perform a sliding test as follows. Dip 


4.28 Assembling a Bosch screw-in pintle injector 


D Fitting the sleeve 

E Fitting the spindle to the spring... 

F ...the spring and spindle into the 
holder... 


the injector needle in clean test fluid or fuel, 
and insert it fully into the seat, held vertically. 
Pull the needle back out by two-thirds of its 
length, then release it. When released, the 
needle must fall back onto the seat under its 
own weight - if not, the nozzle must be 
renewed. 

28 Clean and degrease any new parts using 
a suitable solvent, then dip the parts in clean 
test fluid or diesel fuel. If possible, prime the 
injector body with the fluid or fuel too. 
Reassemble the injector and tighten the body 
sections together, not forgetting to fit a new 
sealing washer (when applicable) between the 
two halves (see illustration). 

29 Test the injector on the bench. Note that 
good results will not be obtained unti! the 
injector components are thoroughly coated 
with oil and any air has been expelled. Be 
prepared to make adjustments to the opening 


G ...and the shim on top of the spring 

H Fitting the injector body 

J  Assembled injector — opening pressure 
(arrowed) is not always marked 
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4.33a Checking injector spray pattern with 
an injector tester 


pressure if new components have been fitted, 
or if the injector has seen much service 
(50 000 miles/80 000 km or more). 
Bench-testing 
Warning: Never expose the 
hands, face, or any other part of 
the body to injector spray: the 
high working pressure can 
penetrate the skin, with potentially fatal 
results. When possible, use injector test 
fluid rather than fuel for testing. Take 
precautions to avoid inhaling the 
vaporised fuel or injector test fluid. 
Remember that even diesel fuel is 
inflammable when vaporised. 
30 An injector tester will be needed for this 
work. These are described in Chapter 6. 
Follow the tester manufacturer's instructions, 
or if these are not available, use the following 
general procedure. 
31 Connect the injector to the tester. Charge 
the tester with clean diesel fuel or test fluid, 
and bleed it. Make sure that the injector spray 
is safely directed. 
32 If the injector tester has some means of 
adjusting the flow of test fluid, adjust it to the 
minimum setting which will still operate the 
injector satisfactorily. 
Spray pattern 
33 Shut off the tester pressure gauge. Pump 
the handle of the tester fairly rapidly (4 to 6 
strokes per second) and observe the spray 
pattern. On pintle injectors, the spray pattern 
should be even and fan-shaped, free of 
streaks. The spray must start and stop 
cleanly, with no drips (see illustrations). 
34 On multi-hole injectors, the desired 
pattern is similar, but obviously there will be 
gaps corresponding to the intervals between 
the holes. Hole distribution is not always 
symmetrical. 
35 The Pintaux type injector nozzle (with two 
holes, found on some Land Rover engines), is 
a special case. The main hole delivers a 
central spray of fuel, and the auxiliary one 
delivers a spray to one side (see illustration). 
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4.33b Pintle injector spray patterns 


A Good - well-defined spray 


It should be possible to produce a spray from 
the auxiliary hole alone by reducing the rate of 
pumping. 

Injector buzz 


36 Pump the tester handle more slowly (1 or 
2 strokes per second). Listen to the injector: it 
should buzz while spraying. The buzzing 
sound is caused by the needle vibrating 
rapidly against its seat. This vibration is 
important in atomising the fuel. 


Opening (or ‘breaking’) pressure 


37 Observe the pressure gauge on the tester. 
Slowly depress the tester handle, and note 
the pressure at which injector spray begins. 
Specific values are given in Chapter 10. 
(Sometimes the opening pressure is marked 
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4.35 Pintaux injector spray pattern 


B Bad - poorly-defined, ragged spray 


C Bad - 'hosing' 


on the outside of the injector body.) Typical 
values are as follows: 


New pintle injector 130 bar 
New hole injector 200 bar 
Used injector 10 to 20 bar lower 
than new pressure 
Nozzle leakage (dribble) 


38 Wipe dry the tip of the injector. Bring the 
pressure on the tester to 10 bar less than the 
observed opening pressure. Hold the 
pressure at this value for 20 seconds, and 
observe the tip of the injector (see 
illustration). It must not drip fuel, though it 
may become moist. (Some manufacturers 
specify slightly different pressures and/or 
periods for the leak test.) 


Back-leakage 


39 In the back-leakage test, the time taken 
for the injector to lose pressure as a result of 
internal leakage is measured. A typical 
specification would be that the pressure drop 


H31341 


4.38 Injector nozzle leakage (dribble) test 
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4.51 Injector pressure-adjustment screw 
and cap nut 


from 100 to 75 bar must take between 10 and 
30 seconds. Too rapid a drop shows internal 
wear in the nozzle, or poor sealing between 
the injector body halves. (It can also show that 
the tester itself is worn or leaking, so do not 
rush to condemn an injector without 
establishing that the tester is OK.) 

40 If there is no back-leakage at all, the 
needle is sticking in the nozzle, and should be 
removed for inspection or renewal. 

41 Back-leakage can also occur in the form 
of a spurt of fuel from the leak-off connection 
at the moment of injection. If this has no effect 
on injector performance it can be ignored, but 
if it is bad enough to cause a 'kick' on the 
tester pressure gauge, the injector should be 


... and the interconnecting wire from 
the glow plug 


stripped for inspection. This fault can cause 
leakage of fuel from the leak-off pipes in 
service. 


Interpretation of results 


42 |f the injector has not yet been cleaned, 
do so now and repeat the tests. 

43 A poor spray pattern or a lack of buzzing 
can usually be corrected by renewing the 
nozzle. Note, however that it is possible for an 
injector to perform satisfactorily in service, 
even though its spray pattern and noise on 
the bench are suspect. This is particularly true 
of indirect injection engines, where the swirl 
chamber characteristics can compensate to 
some extent for poor spray pattern. 

44 Lack of buzzing, accompanied by an 
excessively wet spray pattern, can be caused 
by a weak or broken injector spring. 

45 An incorrect opening pressure can be 
adjusted as described later in this Section. 

46 A leaking nozzle must be renewed. A 
nozzle which leaks in service will rapidly 
become clogged up with carbon. 

47 Excessive back-leakage will normally be 
cured by renewing the nozzle. 


Adjustment of opening (or 
‘breaking’) pressure (calibration) 


48 After component renewal, or if the 
opening pressure is incorrect, the injector 
should be calibrated as follows. 
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... and disconnect the feed wire... 


5.4 Removing a glow plug 


49 Using the injector tester, measure the 
opening pressure and compare it with that 
specified by the manufacturer. (Opening 
pressure is also sometimes stamped on the 
injector body.) 

50 Adjust the pressure to the 'new' value. 
This is normally done by changing the shim 
thickness in the injector. Obviously a range of 
shims will be needed. Increasing shim 
thickness raises the opening pressure, 
reducing thickness lowers it. Typically, 
changing the shim thickness by 0.05 mm will 
alter the opening pressure by approximately 
5 bar. 

51 A few injector types have an adjustment 
screw instead of a shim. After slackening a 
locknut or cap nut, the screw is tightened to 
increase opening pressure, or slackened to 
reduce it (see illustration). Tighten the 
locknut or cap nut without disturbing the 
adjustment screw position when the opening 
pressure is correct. 


5 Glow plugs - removal, 
inspection and refitting 


Removal 


1 Disconnect the battery negative lead. 

2 Remove any surrounding components to 
allow access to the glow plugs. 

3 Unscrew the nuts from the glow plug 
terminals, and where applicable recover the 
washers. Remove the  interconnecting 
wire(s), and where applicable the feed wire 
from the top of the glow plugs (see 
illustrations). 

4 Unscrew the glow plugs and remove them 
from the cylinder head (see illustration). 


Inspection 


5 Inspect the glow plugs for physical 
damage. Burnt or eroded glow plug tips can 
be caused by a bad injector spray pattern. 
Have the injectors checked if this sort of 
damage is found. 

6 If the glow plugs are in good physical 
condition, check them as described in 
Chapter 3, Section 7. 


Refitting 

7 If new plugs are being fitted, ensure that the 
correct type plug is used, as recommended 
by the manufacturer. 

8 Refit by reversing the removal operations. 
Apply a smear of copper-based anti- 
seize compound to the plug threads, and 
tighten to the specified torque. Do not 
overtighten, as this can damage the glow plug 
element. 
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Notes 


Chapter 9 
Fault diagnosis 


9e1 


Contents 
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Fuel supply system - testing 
Testing for air entry 
Testing for blockage 


POONMCOMPTESSION . ..................... 


Compression test 
Leakdown test 


Aininifüelisystem ....................... 
Fuel feed restricted ..................... 


Fuel waxing 
Microbiological contamination 
Lack of power 


1 Introduction 


The majority of starting problems on small 
diesel engines are electrical in origin. 

When investigating difficult starting, make 
sure that the correct starting procedure is 
understood and is being followed. Some 
drivers are unaware of the significance of the 


preheating warning light; many modern 
engines are sufficiently forgiving for this not to 
matter in mild weather, but with the onset of 
winter, problems begin. 

As a rule of thumb, if the engine is difficult 
to start, but runs well when it has finally got 
going, the problem is electrical (battery, 
starter motor or preheating system). If poor 
performance is combined with difficult 
starting, the problem is likely to be in the fuel 
system. The low-pressure (supply) side of the 
fuel system should be checked before 


es ll 1  Turbo-boost pressure inadequate ......................... 8 
M er ac e ee 2 Fuel consumption excessive ..........................v.1 9 
PE A 3 JFuelinsump-......--.ueimiuE CE E EIBIU 
Knocking caused by injector fault ......................... 11 
Excessive exhaust smoke `... 12 
e EE rM 4 Oil entering the engine via valve stems ...................., 13 
Oil consumption excessive .......................sss us nan 14 
Gylindeubereiglazing ......----------.. n rs rss sk ner 15 
+) ee 0 TE 5 TOUTE :....:,........... VVV 
RERO ED 6 Oilcontamination ........................1...sn rni UE 
Engine stop (fuel cut-off) solenoid - emergency repair ........ 18 
Readiigifaüultrcodese- e ee Ee 19 


suspecting the injectors and injection pump. 
Normally the pump is the last item to suspect, 
since (unless it has been tampered with) there 
is no reason for it to be at fault. 

Bear in mind that most modern diesel 
engine vehicles with electronic control have a 
self-diagnosis system which will store details 
of any faults as fault codes in the electronic 
control unit memory (see Section 19). if a fault 
code is present, a warning light will normally 
be illuminated on the instrument panel to 
inform the driver. 


9e2 Fault diagnosis 


2 Fault diagnosis charts 


Engine turns but will not start (cold) 


[] Incorrect use of preheating system 
[] Preheating system fault 
C] Fuel waxing (in very cold weather) 


O Electronic control system fault (where applicable) 


Low cranking speed 

Poor compression 

No fuel in tank 

Air in fuel system 

Fuel feed restrictions 

Fuel contaminated 

Engine stop solenoid or mechanism defective 
Major mechanical failure 

Injection pump internal fault 

Electronic control system fault (where applicable) 


Low cranking speed 


O Inadequate battery capacity 

O Incorrect grade of oil 

[] High resistance in starter motor circuit 
[] Starter motor internal fault 


Engine is difficult to start 


Incorrect starting procedure 
Battery or starter motor fault 
Air in fuel system 

Fuel feed restriction 

Fuel lift pump defective 

Poor compression 

Valve clearances incorrect 
Valves sticking 

Blockage in exhaust system 
Valve timing incorrect 
Injector(s) faulty 

Injection pump timing incorrect 
Injection pump internal fault 
Electronic control system fault (where applicable) 


Engine starts but stops again 


[J Fuel very low in tank 

Air in fuel system 

idle adjustment incorrect 
Fast idle unit fault 

Fuel feed restriction 

Fuel return restriction 

Air cleaner faulty 

Blockage in induction system 
Blockage in exhaust system 
Electronic control system fault (where applicable) 
Injector(s) faulty 


Engine will not stop when switched off 
[] Stop solenoid defective 
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[] Electronic control system fault (where applicable) 
Misfiring/rough idle 

Air cleaner dirty 

Blockage in induction system 

Air in fuel system 

Fuel feed restriction 

Valve clearances incorrect 

Fuel lift pump defective (where applicable) 
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[] Overfuelling or cold start advance mechanism defective 


Engine turns but will not start (hot or cold) 


Valve(s) sticking 

Valve spring(s) weak or broken 

[] Poor compression 

Overheating 

Injector pipe(s) wrongly connected or wrong type 
Valve timing incorrect 

Injector(s) faulty or wrong type 

O Injection pump timing incorrect 


Injection pump faulty or wrong type 
Electronic control system fault (where applicable) 


Lack of power 


Accelerator linkage not moving through full travel (cable slack or 
pedal obstructed) 

Other pump control linkages sticking or maladjusted 
[] Air cleaner dirty 

Blockage in induction system 

(] Airin fuel system 

Fuel feed restriction 

Fuel lift pump defective (where applicable) 

Valve timing incorrect 

Injection pump timing incorrect 

Blockage in exhaust system 

Turbo boost pressure inadequate (where applicable) 
O Valve clearances incorrect 

E) Poor compression 

[] Injector(s) faulty or wrong type 

Injection pump faulty or wrong type 

Electronic control system fault (where applicable) 


Fuel consumption excessive 


External leakage 
Fuel passing into sump 
L] Air cleaner dirty 


L] Blockage in induction system 


(} Valve clearances incorrect 

(] Valve(s) sticking 

[] Valve spring(s) weak 

Flame plug leaking fuel (where applicable) 

Poor compression 

Valve timing incorrect 

Injection pump timing incorrect 

Injector(s) faulty or wrong type 

[] Injection pump faulty or wrong type 

[] Electronic control system fault (where applicable) 


Engine knocks 


Air in fuel system 
[] Fuel grade incorrect or quality poor 
Injector(s) faulty or wrong type 
Valve spring(s) weak or broken 
Valve(s) sticking 
Valve clearances incorrect 
Vaive timing incorrect 
Injection pump timing incorrect 


C] Stop actuator leaking or disconnected (vacuum type) 


Piston protrusion excessive/head gasket thickness inadequate 
(after repair) 
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Valve recess incorrect (after repair) 

Piston rings broken or worn 

Pistons and/or bores worn 

Crankshaft bearings worn or damaged 
Small-end bearings worn 

Camshaft worn 

Timing gears worn 

[] Electronic control system fault (where applicable) 
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Black smoke in exhaust 
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Air cleaner dirty 

Blockage in induction system 

Valve clearances incorrect 

Poor compression 

Turbo boost pressure inadequate (where applicable) 
Blockage in exhaust system 

Valve timing incorrect 

Flame plug leaking (where applicable) 

Injector(s) faulty or wrong type 

Injection pump timing incorrect 

Injection pump faulty or wrong type 

Electronic control system fault (where applicable) 


lue or white smoke in exhaust 

Engine oil incorrect grade or poor quality 

Glow plug(s) defective, or control unit faulty (smoke at start-up only) 
Flame plug leaking (where applicable) 

Overfuelling device operating after start-up (where applicable) 
Air cleaner dirty 

Blockage in induction system 

Valve timing incorrect 

Injection pump timing incorrect 

Injector(s) defective, or heat shields damaged or missing 
Engine running too cool 

Oil entering via valve stems 

Poor compression 

Head gasket blown 

Piston rings broken or worn 

Pistons and/or bores worn 

Oil consumption excessive 

External leakage (standing or running) 

New engine not yet run-in 

Engine oil incorrect grade or poor quality 

Oil level too high 

Crankcase ventilation system obstructed 

Oil leaking from oil feed pipe into fuel pipe 

Oil leakage from accessory (vacuum pump, air compressor, etc) 
Oil cooler leaking into coolant 

Oil leaking into injection pump (when applicable) 

Air cleaner dirty 

Blockage in induction system 

Oylinder bores glazed 

Piston rings broken or worn 

Pistons and/or bores worn 

Valve stems or guides worn 

Valve stem oil seals worn 

Cylinder bores glazed 

Piston rings broken or worn 

Pistons and/or bores worn 

Valve stems or guides worn 

Valve stem oil seals worn 

Electronic control system fault (where applicable) 


verheating 


Coolant leakage 

Engine oil level too high 

Electric cooling fan malfunctioning (where applicable) 
Water pump drivebelt slack or broken 
Water pump defective 

Radiator clogged externally 

Radiator clogged internally 

Hoses blocked or collapsed 

Pressure cap defective or incorrect 
Thermostat defective or incorrect 
Thermostat missing 

Air cleaner dirty 
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Blockage in induction system 
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Head gasket blown 

Cylinder head cracked or warped 

Valve timing incorrect 

Injection pump timing incorrect (over-advanced) 
Injector(s) faulty or wrong type 

Injection pump faulty or wrong type 

Electronic control system fault (where applicable) 
Imminent seizure (piston pick-up) 


Crankcase pressure excessive (oil being blown out) 
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Blockage in crankcase ventilation system 
Leakage in vacuum pump or exhauster 
Piston rings broken or sticking 

Pistons or bores worn 

Head gasket blown 


Erratic running 


Operating temperature incorrect 

Stop control or accelerator linkages maladjusted or sticking 
Air cleaner dirty 

Blockage in induction system 

Air in fuel system 

Injector pipe(s) wrongly connected or wrong type 
Fuel feed restriction 

Fuel lift pump defective (where applicable) 

Valve clearances incorrect 

Valve(s) sticking 

Valve spring(s) broken or weak 

Valve timing incorrect 

Poor compression 

Injector(s) faulty or wrong type 

Injection pump mountings loose 

Injection pump timing incorrect 

Injection pump faulty or wrong type 

Electronic control system fault (where applicable) 


Vibration 


Accelerator linkage sticking 

Engine mountings loose or worn 

Cooling fan damaged or loose 

Crankshaft pulley/damper damaged or loose 

Injector pipe(s) wrongly connected or wrong type 
Valve(s) sticking 

Flywheel or (where applicable) flywhee! housing loose 
Poor (uneven) compression 


Low oil pressure 


Oil level low 

Oil grade or quality incorrect 

Oil filter clogged 

Overheating 

Oil contaminated 

Gauge or warning light sender inaccurate 
Oil pump pick-up strainer clogged 

Oil pump suction pipe loose or cracked 
Oil pressure relief valve defective or stuck open 
Oil pump worn 

Crankshaft bearings worn 


High oil pressure 


Oil grade or quality incorrect 
Gauge inaccurate 
Oil pressure relief valve stuck shut 


Injector pipe(s) break or split repeatedly 


Missing or wrongly-located clamps 
Wrong type or length of pipe 
Faulty injector 

Faulty delivery valve 
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ENGINE WON'T 


START 


YES 


YES 


e Battery charge low (Chapter 3) 
* Poor engine or battery earth connection 
* Other electrical or wiring fault (Chapter 3) 


(Chapter 3) 


Faulty starter 


motor 
(Chapter 3) 


Loose starter 
motor securing 


bolts 


(Chapter 3) Í 


Worn or 
damaged 
flywheel/ 


driveplate ring 


gear teeth 


Faulty starter 
motor clutch 


Fuel tank empty 
Pre-heating system fault (Chapter 3) 

Stop solenoid faulty (Section 18) 

Dirt in fuel lines 

Air in fuel system (Section 5) 

Other fuel system fault 

Other electrical or wiring fault (Chapter 3) 

Engine immobiliser operational (where applicable) 


Battery charge low 
(Chapter 3) 

Loose, dirty or corroded 
battery or starter motor 
connections (Chapter 3) 
Faulty starter motor 
(Chapter 3) 

Other electrical or wiring 
fault (Chapter 3) 


Seized engine 


Discharged or Ba battery 
(Chapter 3) 

Loose, dirty or corroded nae? 
connections i 
Loose, dirty or corroded — 
earth connections to body 

Other electrical system fault 
(Chapter 3) 


* Loose or dirty starter 
motor connections 
(Chapter 3) 


* Faulty starter motor 
or ignition switch 
(Chapter 3) 

e Automatic 
transmission selector 
lever not in "N" or "P" 
(where applicable) 


* Other electrical or 
wiring fault 
(Chapter 3) 

e Engine immobiliser 
operation (where 
appliable) 

* Engine earth strap 

broken or 

disconnected 
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SS a 


ENGINE RUNS 
POORLY 


Do not drive the car until the leak 
has been found and fixed 


Fill the fuel 
tank 


Renew the 
element 


e Pre-heating system fault (Chapter 3) 

* Contamination in fuel or fuel system 
components 

e Air in fuel system (Chapter 5) 

* Fuel injection pump fault 


Drain any water 
from the fuel filter 
(Chapter 8) 


Uneven or low cylinder compressions 
(Section 4) 

* Camshaft lobes worn 

e Timing belt incorrectly fitted or 
tensioned 

Fuel system fault 


Renew the filter 
(Chapter 8) 


Timing belt incorrectly fitted or 

tensioned 

* Incorrect fuel injection pump timing 
(Chapter 7) 

| © Fuel injection pump faulty or delivery 
pressure low 

e Uneven or low cylinder compressions 
(Section 4) 

* Brakes binding 

Clutch slipping 


* Timing belt incorrectly fitted or 
tensioned ANE: 

e Air leak in exhaust manifold or 
system 

Fuel system fault 
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ENGINE 
OVERHEATS 


e Faulty thermostat 
e Coolant passage to radiator blocked 
e Large airlock in radiator 


e Faulty temperature gauge or sender 
e Faulty cooling fan or cooling fan switch 
e Radiator grille restricted or block 

e Airlock in cooling system 


YES 


e Leaking coolant hose or pipe 
e Leaking radiator 


ə Faulty cooling system pressure cap 
e Airlock in cooling system 


YES 


* Leaking cylinder head gasket 
* Internal crack in cylinder head or block 


e Seized or faulty coolant pump 


3 Fuel supply system - testing 


1 It is necessary to test the fuel supply 
system if it is suspected that air is being 
drawn into the fuel, or if there is evidence of a 
blockage causing fuel starvation. 

2 Remember that when a separate fuel lift 
pump is fitted, the supply lines are under 
negative pressure between the fuel tank and 
the lift pump, and under positive pressure from 
the lift pump to the injection pump. When no 
separate lift pump is fitted, the supply lines are 
under negative pressure all the way from the 
tank to the injection pump. Air can enter at any 
leaking union, seal, bleed screw or pipe under 
negative pressure; fuel will not necessarily leak 
out, even when the engine is stopped. 

3 The fuel return system is also important. On 
pumps where injection timing is affected by 
transfer pressure, blockage in the return 
system can show up as poor performance 
caused by incorrect timing. The fuel return 
banjo bolt often incorporates a calibrated 
orifice; if the supply and return bolts are 
accidentally interchanged, this too will cause 
problems (see illustration). 


Testing for air entry 
4 The presence of air in the fuel can be 


verified by fitting a piece of transparent hose 
in the injection pump fuel return line, and 
running the engine at 2000 to 3000 rpm. If air 
is being drawn in, bubbles will be visible in the 
returning fuel. A few bubbles are nothing to 
worry about, but a continuous stream means 
trouble. If a return line is fitted at the fuel filter, 
a similar check can be made there. 

5 Further testing requires a hand-operated 
vacuum pump, with a vacuum gauge. 

6 Locate the fuel supply line where it leaves 
the fuel tank. Either disconnect the line and 
plug it, or (if a flexible hose is fitted at this 
point) clamp it with a brake hose clamp or 
self-locking pliers with protected jaws. 

7 Clean around the supply line where it enters 
the fuel injection pump (or lift pump, if 
applicable), and disconnect it. Connect the 
vacuum pump to the line. 

Caution: It is important that no dirt is 
allowed to enter the pump. 

8 Apply vacuum to the line, and watch the 
gauge. If the gauge falls, air is entering the line 
somewhere. If the gauge does not fall, air was 
being drawn in on the tank side of the point 
where the line is clamped or plugged. Check 
that the pick-up pipe (stack pipe) is not split. 
9 Disconnect the vacuum pump, and 
reconnect it at the first union in the direction 
of the fuel tank. (On systems without a lift 
pump, this will be on the injection pump side 
of the filter.) Again, take care to clean around 
the union first. Reapply the vacuum and again 


watch the gauge. If the vacuum is held this 
time, the leak was in the section first tested. 
10 If the gauge still falls, disconnect the 
pump and repeat the test one union nearer 
the fuel tank. Carry on until the leaking union, 
section or component is located, then repair 
and re-test. When a diaphragm type hand- 
priming pump is fitted, do not overlook this as 
a possible source of air entry, especially if it 
has seen much service. 

11 Unplug or unciamp the supply line at the 
tank, and remake the original connections. 


3.3 Fuel return banjo bolt (B) with 
calibrated orifice 
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3.15 Checking the pressure drop across 
the fuel filter 


C Pressure gauge 


A Inlet 
B Outlet 


Testing for blockage 


Systems without a separate lift pump 


12 A fuel line vacuum gauge with the 
necessary adapters will be needed for this 
test. The gauge range should be 
approximately O to 1 bar. 

13 Clean around the fuel pipe union on the 
outlet (injection pump side) of the fuel filter. 
Connect the gauge to this union using a T- 
piece. 

Caution: It is important that no dirt is 
allowed to enter the pump. 

14 Run the engine at maximum rpm, and 
note the gauge reading. Vacuum of 0.2 bar is 


INJECTORS 


'LEAK OFF 'OR 
“SPILL BACK LINE 


acceptable. Any higher reading shows that 
there is a blockage. 
15 Stop the engine. Remake the original fuel 
line connections on the pump side of the filter, 
and connect the vacuum gauge to the inlet (tank 
side) union of the filter (see illustration). Run the 
engine at maximum rpm again, and note the 
gauge reading. Vacuum of up to 0.1 bar is 
acceptable. Any higher reading shows that there 
is a blockage on the tank side of the filter. 
16 The difference between the two gauge 
readings is caused by the resistance to flow of 
the fuel filter. If the difference is greater than 
0.15 bar, this shows that the fuel filter element 
is clogged, and should be renewed. 
17 A blockage on the tank side of the filter 
may be caused by one of the following: 

a) Blocked tank vent of filler cap vent (as 

applicable). 
b) Clogged pick-up strainer (if fitted) in tank. 
c) Tank-to-filter pipe kinked or squashed 
(external damage). 

d) Tank-to-filter pipe blocked internally. 
18 When testing is complete, stop the engine 
and remake the original fuel line connections. 


Systems with a separate fuel lift pump 


19 The principle of testing is the same as 
described previously for systems without a lift 
pump, with the difference being that there is 
negative pressure on the tank side of the lift 
pump, and positive pressure on the injection 
pump side (see illustration). The gauge used 
must therefore have both positive and 
negative ranges - typically O to 1 bar vacuum, 
and 0 to 2 bars pressure. 


4 Poor compression 


1 Poor compression may give rise to a 
number of faults, including difficult starting, 
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3.19 Fuel supply checking points - systems with a separate lift pump 


A Injection pump inlet/filter 
outlet (lift pump pressure) 

B Filter inlet/lift pump outlet 
(lift pump pressure) 


(vacuum) 


À 
FUEL FILTER 


C Lift pump inlet (vacuum) 
D Water separator outlet 


FUEL LIFT 
PUMP 


FUEL TANK 


WATER 
SEPARATOR 


H31342 


E Water separator inlet 
(vacuum) 
F Fuel tank outlet (vacuum) 


loss of power, misfiring or uneven running and 
smoke in the exhaust. 
2 Before looking for mechanical reasons for 
compression loss, check that the problem is 
not on the induction side. A dirty air cleaner or 
some other blockage in the induction system 
can restrict air intake to the point where 
compression suffers. 
3 Mechanical reasons for low compression 
include: 

a) Incorrect valve clearances. 

b) Sticking valves. 

c) Weak or broken valve springs. 

d) Incorrect valve timing. 

e) Worn or burnt valve heads and seats. 

f) Worn valve stems and guides. 

g) Head gasket blown. 

h) Piston rings broken or sticking. 

i) Pistons or bores worn. 

j) Head gasket thickness incorrect (after 

rebuild). 

4 Compression loss on one cylinder alone 
can be due to a defective or badly-seated 
glow plug, or a leaking injector sealing 
washer. Some engines also have a cylinder 
head plug (for the insertion of a dial test 
indicator probe when determining TDC), and 
this should not be overlooked as a possible 
source of leaks. 
5 Compression loss on two adjacent 
cylinders is almost certainly due to the head 
gasket blowing between them. Sometimes the 
fault will be corrected by renewing the gasket, 
but a blown gasket can also be an indication 
that the cylinder head itself is warped. Always 
check the head mating face for distortion 
when renewing the gasket. On wet-liner 
engines, also check the liner protrusion. 


Compression test 


6 A compression tester specifically intended 
for diesel engines must be used, because of 
the higher pressures involved compared to a 
petrol engine — see Chapter 6. The tester is 
connected to an adapter which screws into 
the giow plug or injector hole. Normally, 
sealing washers must be used on both sides 
of the adapter. 

7 Unless specific instructions to the contrary 
are supplied with the tester, observe the 
following points: 

a) The battery must be in a good state of 
charge, the air cleaner element must be 
clean, and the engine should be at normal 
operating temperature. 

b) All the injectors or glow plugs should be 
removed before starting the test. If 
removing the injectors, also remove their 
heat shields (when fitted), otherwise they 
may be blown out. 

c) The stop control lever on the injection 
pump must be operated, or the stop 
solenoid disconnected, to prevent the 
engine from running, or fuel from being 
discharged. 

8 There is no need to hold the accelerator 
pedal down during the test, because the 
diesel engine air inlet is not throttled. (There 
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E 
ae 


4.13a Leakdown test adapter being fitted 
to a glow plug hole 


are rare exceptions to this case, when a 
throttle valve is used to produce vacuum for 
servo or governor operation — for example, 
early Land Rovers.) 

9 The actual compression pressures 
measured are not so important as the balance 
between cylinders. Typical values at cranking 


speeds are: 
Good condition 25 to 30 bar 
Minimum 18 bar 
Maximum difference 
between cylinders 5 bar 


10 The cause of poor compression is less 
easy to establish on a diesel engine than on a 
petrol one. The effect of introducing oil into 
the cylinders (‘wet’ testing) is not conclusive, 
because there is a risk that the oil will sit in the 
bowl in the piston crown (direct injection 
engines) or in the swirl chamber (indirect 
injection engines), instead of passing to the 
piston rings. 


Leakdown test 


11 A leakdown test measures the rate at 
which compressed air fed into the cylinder is 
lost. it is an alternative to a compression test, 
and in many ways is better, since it provides 
easy identification of where pressure loss is 
occurring (piston ring, valves or head gasket). 
However, it does require a source of 
compressed air. 

Caution: Before beginning the test, 

remove the cooling system pressure cap. 
This is necessary because if there is a leak 
into the cooling system, the introduction of 
compressed air may damage the radiator. 
Similarly, it is advisable to remove the dipstick 
or the oil filler cap, to prevent excessive 
crankcase pressurisation. 

12 Connect the tester to a compressed air 
line, and adjust the reading to 10096 as 
instructed by the manufacturer. 

13 Remove the glow plugs or injectors, and 
screw the appropriate adapter into a glow plug 
or injector hole. Fit the whistle to the adapter, 
and turn the crankshaft. When the whistle 
begins to sound, the piston in question is rising 
on compression. When the whistle stops, TDC 
has been reached (see illustrations). 

14 Engage a gear and apply the handbrake 


fitted to test adapter to 
find TDC 


f cut Lj 4 
4.13b Whistle 


to stop the engine turning. Remove the 
whistle and connect the tester to the adapter. 
Note the tester reading, which indicates the 
rate at which the air escapes. Repeat the test 
on the other cylinders. 

15 The tester reading is in the form of a 
percentage, where 100% is perfect. Readings 
of 80% or better are to be expected from an 
engine in good condition. The actual reading 
is less important than the balance between 
cylinders, which should be within 5% (see 
illustration). 

16 The areas from which escaping air 
emerges show where a fault lies as follows: 
Air escaping from Probable cause 


Oil filler cap or 
dipstick tube Worn piston rings or 

cylinder bores 

Exhaust pipe Worn or burnt exhaust 
valve 

Air cleaner/inlet 

manifold Worn or burnt inlet 
valve 

Cooling system Blown head gasket or 
cracked cylinder head 


17 Bear in mind that if the head gasket is 
blown between two adjacent cylinders, air 
escaping from the cylinder under test may 
emerge via an open valve in the cylinder 
adjacent. 


5 Air in fuel system 


1 The diesel engine will not run at all, or at 
best will run erratically, if there is air in the fuel 
lines. If the fuel tank has been allowed to run 
dry, or after operations in which the fuel 
supply lines have been opened, the fuel 
system must be bled before the engine will 
run. Methods of bleeding are given in Chap- 
ter 8, Section 2. 

2 Air will also enter the fuel lines through any 
leaking joint or seal, since the supply side is 
under negative pressure all the time that the 
engine is running. For testing procedures, see 
Section 3. 


alla VIA 4 LZ + Z d 
4.15 Leakdown tester in use 


6 Fuelfeed restricted 


1 Restriction in the fuel feed from the tank to 
the pump may be caused by any one of the 
following faults: 

a) Fuel filter blocked. 

b) Tank vent blocked. 

c) Feed pipe blocked or collapsed. 

d) Fuel waxing (in very cold weather). 
2 Testing of the fuel supply system is covered 
in Section 3. 


Fuel waxing 


3 In the case of fuel waxing, the wax normally 
builds up first in the filter. If the filter can be 
warmed, this will often allow the engine to run. 
Only in exceptionally severe weather will 
waxing prevent winter-grade fue! from being 
pumped out of the tank. See Chapter 2 for 
more details. 

Caution: Do not use a naked flame for 

this. 


Microbiological contamination 


4 Under certain conditions, it is possible for 
micro-organisms to colonise the fuel tank and 
supply lines. These micro-organisms produce 
a black sludge or slime, which can block the 
filter and cause corrosion on metal parts. The 
problem normally shows up first as 
unexpected blockage of the filter. 

5 |f such contamination is found, drain the 
fuel tank, and discard the drained fuel. Flush 
the tank and fuel lines with clean fuel, and 
renew the fuel filter; in bad cases, steam- 
clean the tank as well. If there is evidence that 
the contamination has passed the fuel filter, 
have the injection pump cleaned by a 
specialist. 

6 Further trouble may be avoided by only 
using fuel from reputable outlets with a high 
turnover. Proprietary additives are also 
available to inhibit the growth of micro- 
organisms in storage tanks or in the vehicle 
fuel tank. 
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7 Lack of power 


1 Complaints of lack of power are not always 
justified. If necessary, perform a road or 
dynamometer test to verify the condition Even 
if power is down, the complaint is not 
necessarily due to an engine or injection 
system fault. 

2 Before commencing detailed investigation, 
check that the accelerator linkage is moving 
through its full travel. Also make sure that an 
apparent power loss is not caused by items 
such as binding brakes, under-inflated tyres, 
overloading of the vehicle, or some particular 
feature of operation. 


8 Turbo-boost pressure 
inadequate 


1 If boost pressure is low, power will be 
down, and too much fuel may be delivered at 
high engine speeds (depending on the 
method of pump control). Possible reasons 
for low boost pressure include: 

a) Air cleaner dirty. 

b) Leaks in induction system. 

c) Blockage in exhaust system. 

d) Turbo control fault (wastegate or 

actuator). 

e) Turbo mechanical fault. 
2 Refer to Chapter 4, Section 3 for details of 
turbocharger boost pressure checking. 


9 Fuel consumption excessive 


Complaints of excessive fuel consumption, 
as with lack of power, may not mean that a 
fault exists. If the complaint is justified and 
there are no obvious fuel leaks, check the 
same external factors as for lack of power 
(Section 7) before turning to the engine and 
injection system. 


10 Fuel in sump 


1 If fuel oil is found to be diluting the engine 
oil in the sump, this may have arrived in one or 
more of the following ways: 
a) Down the cylinder bores, especially when 
the engine is cold. 
b) Through a leaking fuel lift pump 
diaphragm (where applicable). 
c) Through leaking injection pump seals, when 
these communicate with the timing case. 
2 Fuel contamination of the oil can be 
detected by smell, and in bad cases, by an 
obvious reduction in viscosity. 


11 Knocking caused by injector 
fault 


1 A faulty injector which is causing knocking 
noises can be identified as follows. 

2 Clean around the injector fuel pipe unions, 
then run the engine at a fast idle so that the 
knock can be heard. Using a suitable spanner, 
slacken and retighten each injector in turn. 
(Cover the union with a piece of rag to absorb 
the fuel which will spray out.) 

3 When the union supplying the defective 
injector is slackened, the knock will disappear. 
Stop the engine and remove the injector for 
inspection (see Chapter 8, Section 4). 


12 Excessive exhaust smoke 


1 When investigating a complaint of 
excessive exhaust smoke, check first (by 
means of a dynamometer or road test) that 
the smoke is still excessive when the engine 
has reached normal operating temperature. A 
cold engine may produce some blue or white 
smoke until it has warmed up; this is not 
necessarily a fault. 

2 Black smoke is produced by incomplete 
combustion of the fuel in such a way that 
carbon particles (soot) are formed. Incomplete 
combustion shows that there is a lack of 
oxygen, either because too much fuel is being 
delivered, or because not enough air is being 
drawn into the cylinders. A dirty air cleaner is 
an obvious cause of air starvation; incorrect 
valve clearances (where applicable) should 
also be considered. Combustion may also be 
incomplete because the injection timing is 
incorrect (too far retarded), or because the 
injector spray pattern is poor. 

3 Blue smoke is produced either by 
incomplete combustion of the fuel, or by 
burning engine (sump) oil. This type of 
incomplete combustion may be caused by 
incorrect injection timing (too far advanced), 
by defective injectors, or by damaged or 
missing injector heat shields. 

4 All engines burn a certain amount of engine 
oil, especially when cold, but if enough is 
being burnt to cause excessive exhaust 
smoke, this suggests that there is a significant 
degree of wear or some other problem. 

5 White smoke (not to be confused with 
steam) is produced by unburnt or partially- 
burnt fuel appearing in the exhaust gases. 
Some white smoke is normal during and 
immediately after start-up, especially in cold 
conditions. Excessive amounts of white 
smoke can be caused by a preheating system 
fault, by incorrect injection pump timing, or by 
too much fuel being delivered by the injection 
pump (overfuelling device malfunctioning). 
The use of poor quality fuel with a low cetane 


number, and thus a long ignition delay, can 
also increase emissions of white smoke. 

6 Accurate measurement of exhaust smoke 
requires the use of some kind of smoke meter; 
these are described in Chapter 6. 


13 Oil entering the engine via 
valve stems 


1 Excessive oil consumption due to oil 
passing down the valve stems can have three 
causes: 

a) Valve stem wear. 

b) Valve guide wear. 

c) Valve stem oil seal wear. 
2 In the first two cases, the cylinder head 
must be removed and dismantled so that the 
valves and guides can be inspected and 
measured for wear. 
3 In the case of worn valve stem oil seals, on 
some engines, these can be renewed without 
removing the head. Whether or not this is 
worthwhile will depend on how worn the valve 
stems are. 


14 Oil consumption excessive 


When investigating complaints of excessive 
oil consumption, make sure that the correct 
level-checking procedure is being followed. If 
insufficient time is allowed for the oil to drain 
down after stopping the engine, or if the level 
is checked while the vehicle is standing on a 
slope, a false low reading may result. The 
unnecessary topping-up which follows may 
itself cause increased oil consumption, as a 
result of the level being too high. 


15 Cylinder bore glazing 


Engines which spend long periods idling 
can suffer from glazing of the cylinder bores, 
leading to high oil consumption, even though 
no significant wear has taken place. The same 
effect can be produced by incorrect running- 
in procedures, or by the use of the incorrect 
grade of oil during running-in. The remedy is 
to remove the pistons, deglaze the bores with 
a hone or 'glaze buster' tool, and to fit new 
piston rings. 


16 Overheating 


1 Complaints of overheating should first be 
verified , if they are based only on gauge 
readings, and not on more definite symptoms. 
Road-test the vehicle, and use a thermometer 
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18.3 Stop solenoid wire secured by nut 
(arrowed) 


of known accuracy to measure the 
temperature of the coolant in the radiator or 
expansion tank when the gauge shows that 
overheating is taking place. 


Warning: Take care to avoid 
A scalding when removing the 

coolant filler cap on a hot engine. 
2 Sometimes the thermostat is removed if it is 
suspected of being the cause of overheating. 
If the thermostat is of the bypass-blanking 
type, this will actually make matters worse, 
since removing the thermostat increases 
coolant flow through the bypass, at the 
expense of flow through the radiator. Do not 
run an engine without the thermostat fitted if it 
is of this type. 


17 Oil contamination 


1 Oil contamination falls into three categories: 
dirt, sludge and dilution. 

2 Dirt or soot builds up in the oil in normal 
operation, and is not a problem if regular oil 
and filter changes are carried out. If it gets to 
the stage where it is causing low oil pressure, 
change the oil and filter immediately. 

3 Sludge occurs when inferior grades of oil 
are used, or when regular oil changing has 
been neglected; it is more likely to occur on 
engines which rarely reach optimum operating 
temperature. If sludge is found when draining, 
a flushing oil may be used if the engine 
manufacturer allows it. 

Caution: Some engine manufacturers — for 
example Renault - forbid the use of 
flushing oil, because it cannot all be 
drained afterwards. 

The engine should then be refilled with fresh 
oil of the correct grade, and a new oil filter be 
fitted. 

4 Dilution is of two kinds: fuel or water 
(coolant). In either case, if the dilution is bad 
enough, the engine oil level will appear to rise 


18.5a Removing the stop solenoid plunger 
from the pump 


with use. The routes by which fuel may get 
into the sump are explained in Section 10. 
5 Coolant dilution of the oil is indicated by the 
‘mayonnaise’ appearance of the oil-and-water 
mixture. Sometimes oil will also appear in the 
coolant. Possible reasons are: 
a) Blown head gasket. 
b) Cracked or porous cylinder head or block. 
c) Cylinder liner seal failure (on wet-liner 
engines). 
d) Leaking oil-to-coolant oil cooler (when 
fitted). 
6 With either type of dilution, the cause must 
be dealt with, and the oil and filter changed. 


18 Engine stop (fuel cut-off) 
solenoid - emergency repair 


1 Most small diesel engines have a solenoid 
valve for cutting off the supply of fuel to the 
high-pressure side of the injection pump 
when the ‘ignition’ is switched off. If the 
solenoid fails electrically or mechanically so 
that its plunger is in the 'shut' position, the 
engine will not run. (One possible reason for 
such a failure is that the 'ignition' has been 
switched off while the engine speed is still 
high. In such a case, the plunger will be 
sucked onto its seat with considerable force, 
and may jam.) 

2 Should the valve fail on the road and a 
spare not be immediately available, the 
following procedure will serve to get the 
engine running again. 

Caution: It is important that no dirt is 
allowed to enter the injection pump, via 
the solenoid hole. 

3 With the ‘ignition’ off, disconnect the wire 
from the solenoid, and thoroughly clean 
around the solenoid where it screws into the 
pump (see illustration). 

4 Unscrew the solenoid and remove it. If a 
hand-priming pump is fitted, operate the 
pump a few times while lifting out the 


18.5b Stop solenoid components 


solenoid, to wash away any particles of dirt. 
Do not lose the sealing washer. 

5 Remove the plunger from the solenoid (or 
from the recess in the pump, if it is stuck 
inside). Refit the solenoid body, making sure 
the sealing washer is in place, again operating 
the priming pump at the same time to flush 
away dirt (see illustrations). 

6 Tape up the end of the solenoid wire so that 
it cannot touch bare metal. 

7 The engine will now start and run as usual, 
but it will not stop when the 'ignition' is 
switched off: it will be necessary to use the 
manual stop lever (if fitted) on the injection 
pump, or to stall the engine in gear. 

8 Fit a new solenoid and sealing washer at 
the earliest opportunity. 


19 Reading fault codes 


Most modern diesel engines with electronic 
diesel engine control have a self-diagnostic 
system. If a fault occurs in any of the system 
sensors or actuators, this is recognised by the 
electronic control unit (ECU), which stores an 
appropriate fault code in its memory. 

If a sensor or actuator is faulty, the ECU will 
usually substitute an 'emergency' value in place 
of the signal normally associated with the 
relevant sensor or actuator. This will enable the 
engine to carry on operating, albeit with reduced 
performance and efficiency. This situation is 
often referred to as ‘limp home’ mode. 

If a fault code (or codes) is recorded, the 
ECU will usually illuminate an engine warning 
light on the instrument panel to inform the 
driver that there is a problem. The warning 
light will normally extinguish once the fault 
code has bee read. 

To read fault codes, a suitable fault code 
reader will be required. A diagnostic connector 
is provided in the vehicle wiring loom, and a 
fault code reader can be connected via an 
appropriate adapter harness. 


Chapter 10 


Maintenance and repair data 


10*1 


Special notes concerning the use of this Chapter 


The layout of this Chapter has been 
designed for the easiest possible useage, and 
is therefore generally self-explanatory. 
However, the following notes should serve to 
clarify some of the slightly less-obvious 
aspects of the data, and should be read 
before consulting the main part of this 
Chapter. 


Valve clearances 


These are specified with the engine COLD 
unless otherwise stated. 


Brakes = minimum friction 
material thickness 


Where this is not quoted by the 
manufacturers, it is suggested that the 
following is used for general guidance. 

Disc brake pads should be renewed if the 
friction material thickness is less than 1.5 mm, 
or if it will reach this state before the next 
service is due. 

Drum brake shoes should similarly be 
renewed if the friction material thickness is 
less than 2.0 mm for bonded shoe linings, or 
is within 1.0 mm of the rivet heads for riveted 
shoe linings. 

Tyres 
Note: Pressures for compact/space saver 
spare tyres are not quoted. 

Tyre pressures are quoted COLD, with the 
vehicle UNLADEN, and are typical examples 
only. Space considerations prevent the 
inclusion of all possible vehicle type/tyre 
size/loading combinations. Always follow the 
manufacturer's recommendations for correct 
tyre pressures wherever possible. With regard 
to tyre sizes, these do not generally include 
the relevant speed/load rating. It is therefore 
important to refer to the manufacturer's or a 
tyre specialist’s recommendations regarding 
this aspect, especially for light commercial 
vehicles. 


Wheel alignment/suspension 
geometry 


Figures are generally quoted with the 
vehicle UNLADEN, unless otherwise 
specified. Figures quoted are for both sides of 
the vehicle in total, unless stated otherwise. 
Certain vehicles, in particular those produced 
by Renault and Ford are set at specific vehicle 
ride heights, and figures quoted are therefore 
nominal values only. 


Torque wrench settings 


The correct assembly of certain cylinder 
heads, main bearings and wheel hubs often 
depends on special procedures being strictly 
adhered to. When using the torque wrench 
settings given for these items, it is 
recommended that reference is made to the 
appropriate manufacturer's information, or the 
relevant Haynes Service and Repair Manual, 
for further details of any such special 
procedures. It should be noted that new bolts 
or nuts should be used as specified by the 
manufacturer, especially where angular 
torque tightening methods are used. Note that 
in some cases, certain bolts fitted to the 
cylinder head are required to be tightened 
‘hand-tight’. This equates to a torque wrench 
setting of approximately 25 Nm. Take special 
note of any requirements regarding cylinder 
head bolt types, so that the appropriate 
torque wrench setting is used. Reference is 
made to Torx, splined, hex (hexagon) and 
Allen type bolts, and it is vital to use the 
correct setting according to type (see 
illustration). 


Illustrations 


These are provided to clearly show the 
relevant cylinder head bolt/nut tightening 
sequence, and valve positions. The location of 
the engine flywheel is clearly visible to aid 
correct identification of the cylinder locations. 
The valve head positions are indicated, rather 
than the locations of the adjustment points 
(eg, rocker arm adjusters). 


Information not available 


Where the relevant technical data is not 
quoted by the vehicle manufacturer, this is 
indicated by a dash (-). A dash may also show 
that the particular item of data is not 
applicable to the mode! in question. 


O © 


H.19215 H.19471 
Torx Hex hexagon) 


Abbreviations used in this 
Chapter 


Most abbreviations are well-known, and will 
therefore be familiar to the user of this 
Chapter. The following list is provided to 
explain some of the less-familiar 
abbreviations, although it is stressed that this 
is a typical selection rather than a 
comprehensive list 


ABS = Anti-lock braking system 
A/C = Air conditioning 

AT = Automatic transmission 
DI = Direct injection 

EDC = Electronic diesel control 
FoG = Ford of Germany 

IDI = Indirect injection 

IRS = Independent rear suspension 
Ë = Laden 

MT = Manual transmission 

MY = Model year 

N/A = Not adjustable 

O/D = Overdrive 

OHB = Owner’s handbook 

PAS = Power-assisted steering 
TWS = Torque wrench setting 
U/L = Unladen 

> = Greater than 

< = Less than 


Rover vehicles 


The Section covering this range also 
incorporates data on vehicles originally 
manufactured under the AUSTIN ROVER or 
BRITISH LEYLAND marque names, including 
Austin, Morris and Rover. 


Vauxhall/Opel vehicles 


The section covering this range also 
incorporates data on vehicles originally 
manufactured under the BEDFORD marque 
name. 


Q O 


H.19216 H.19470 


Splined Allen 


Cylinder head bolt types 


10 


ALFA ROMEO 


33 1.8 TD Intercooler 145 / 146 1.9 TD 75 2.0 TD 75 2.4 TD 
1990 to 1993 1994 to 1998 1985 to 1992 1988 to 1992 


Engine 
Eno ad E eeeeeeeeaena- VM96A OHV 62kW AR67501 SOHC Turbo 66kW VM80A OHV Turbo 70kW VM81A OHV Turbo 81kW 
Capacity (cm?) / cylinders........................ 1779/3 1929/4 1995/4 2393 / 4 
Compression ration / pressure ............ bar | 22.2/_ 192 / 220 / 220/2215 
Namque: outplibes. «cotto Nm | 0 186 0 0 

| Oil pressure ................... idle [running] bar | [4.0 to 5.5 @ 4000] [9.5] [3.4 to 5.9 @ 4000] 0.5 [3.4 to 5.9] 
hin err C 80 80 
Valve Clearances - inlet (mm) ..................., 0.3 + 0.05 

- exhaust (mm) .............. 0.35 x 0.05 

neco e 1-3-4-2 
NETE R 


Cooling system 
Thermostat opening temperature ......... °C | 811085 

Radiator cap pressure ......................... 0.88 to 1.08 
Fuel system 


[oi cocco ec an rpm | 875 to 925 900 + 20 825 + 25 800 to 850 
Maximum (no load) speed ................. rpm | 4000 4870 to 5070 4800 to 4830 4800 

Smoke test/opacity ........................ M1% | 20 20 20 20 
SERGE Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension............................ mm | 1.0010 1.03 [8] 0.8 0.97 to 0.97 0.78 to 0.80 
Crankshaft position ........................ mm [°] | TDC TDC TDC TDC 

Turbo type / ref / pressure ................... bar | _ IHI 1.1 to 1.2 bar a Ø 

Injection pump make .................... ern Bosch Bosch Bosch Bosch 
Injection pump part po... eent VE3/10 FL353 VER 0460 494 304 VE 4/9 VE 4/10F 0460 404 042 
Injector Make / type .................................. Bosch Bosch Bosch Bosch 
eto part nos e a, 0434 250 125 0432 217 211 0432 297 047 0 432 297 047 
et et ERROR Tite Indirect VE Indirect VER Indirect Indirect VE4/10 


Injection opening pressure, New Usel Der | 150 
Glow plugs 
Ús c RE es ivory Bosch/Champion 

IAE ere et ETE 0250 201 012 / CH70 


Bose 8. ccn II 


150 to 158 [130 to 138] 155 [140] 150 [135] 


Beru/Bosch/Champion Bosch/Champion 
663 MJ / 0 250 201 005 / CH163 | 0250201 012 / CH70 
11/14 tt 


Bosch/Champion 
0250 201 012 / CH70 
11/13 


Brakes 
minimum friction material thickness 


aebesevesequevenoeseuxeeseoeweeieerevoeo 


Tyres - Saloon / Hatch ....................... j 175/70x13 
Estate Nam Size | 175/70x13 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/1.8 
-— bar | 22/188 


175/65x14: 185/60x14 


23/24 


-2+2 
-1°55 + 30' 
19 x 20 


25110 
-50' + 20’ 
3°20' + 30' 


-2044.0 
-0°30 + 30' 
3°30’ + 30' 


0.0 to -2.0 
-30 + 30’ 
4 +30 


(0° + 257 
0°: 25) 


40+2.0 
-19 + 15' 


[0° + 107 
0° +30’ 


ALF 2 


ALFA ROMEO 


33 1.8 TD Intercooler 45 / 146 1.9 TD 75 2.0 TD 7524 TD 
1990 to 1993 1994 to 1998 1985 to 1992 1988 to 1992 


Torque wrench settings 
Cylinder head - stage 1 ....................... 


DII 


ETETE TETTETETT 


Ie E. 79.4 to 84.3 N 
ae 44.1 to 49.0 
irae 108 
Sane 107.8 
6 ere 226 to 275 
]-—— 265 to 324 
WiiteelimttewiMsoMs:................ cornes 80 
eR ee ene Nm | 22.5 to 24.5 
Clutch pressure plate bolts ................. Nm | 20 
Injection pump sprocket...................... Nm | 882 
|F 7 7 tres ccce ecermee creen Nm | 24.5 to 29.4 
Injection pump mounting bolts ........... Nm | 294103133 
Injector pipe unions............................. 14.7 to 19.6 
Capacities 
Engine Oil Ales, litres 
Wee EE 3 litres 
—H litres 


25 + BON 
55, 110 
190 

110 

130 

215 

215 

100 

15 

22 

50 

50 

25 

30 


DDUMDMITEIIMIIDIMDI 


ËM 
Koi. i 


Notes 


33 1.8 TD Intercooler 1990 to 1993 
‘Warm up, allow to cool, + 30°. 
outside rows [b]: + 88 Nm 

145 / 146 1.9 TD 1994 to 1998 

75 2.0 TD 1985 to 1992 

‘Warm up, allow to cool, + 30° 
outside row [b]: + 80 Nm 

75 2.4 TD 1988 to 1992 

"Warm up, allow to cool, + 30° 
outside row [b]: + 80 Nm 


H31305 


1779 cm? 


H31303 


1929 cm? 1995 cm?/ 2393 cm 


— Not applicable, or information not 
available 


ALF 3 


Li ALFA ROMEO 
RN DA 
ATS 155 2.0 TD 156 2.4 JTD 164 2.5 TD 

rM 1993 to 1997 1998 to 2000 1990 to 1994 


Engine 


Engine type/codos...... Ree AR67501 SOHC Turbo 66kW AR32501 SOHC 100kW VM84A Turbo 86kW 
Capacity (cm?) / cylinders........................ 1929/4 2387/5 2495 / 4 
Compression ration / pressure ............ bar | 192/ | 1845/ | 220/ 


0 

[3.4 to 3.9] 
80 

0.30 + 0.05 


224 
021904 [2.9 to 3.1] 
80 

0.30 + 0.05 


Orguð0Ulpuls/sm malan Nm 
Oil pressure ................... idle [running] bar 
UNE THE, C 
Valve clearances - inlet (MM) .................... 


- exhaust (mm) .............. 0.35 + 0.05 0.35 + 0.05 
Injection order ninutin Dia 1-3-4-2 _ | 1-2-4-5-3 
No. 1 cylinder position ........................ is TCE 


Cooling system 
Thermostat opening temperature 85 to 89 811085 

Radiator cap pressure .............. e ; 061008 
Fuel system 


Idee. gérer aep rpm | 850to950 87510 925 
Maximum (no load) speed ................. rpm | 4950 to 5050 4200 
Smoke test/opacity sech) 96 | 1.82 25 
Stallctimingimethod... ees Plunger travel Dial gauge 
Timing dimenelon. ss LP 1.0 
Crankshaft position ........................ mm [?] TDC 


Turbo type / ref / pressure bar | 0.8 bar @ 2400 rpm 


Injection pump make ................................ Bosch Bosch 

Injection pump part mo... etc VER 466 0460 494 304 : VE4/10F21001269 
Injector Make / type ENEE Bosch Bosch 

Injector part NO ane 0432 217 211^ — KB258 $4/4 
agent (us, Indirect VER EDC 15C Common rail VE 


Injection opening pressure, New [used]...bar 1950 ` 
Glow plugs 
—— HA— S S ET 

DEE 0 250 201 019 / CH68 


11/13 


147 155 [127] 


Bosch 
0250 201 012 
11/13 


Brakes 
minimum friction materíal thickness 


Tyres - Saloon / Hatch 
“Estate? Van... com i 


205/55x16 185/65x15: 195/60x15:195/65x15 


22/22 22120 


0021.0 
-0°20' 
3°30’ 

11°30’ 


20210 
-0°42 + 20 
359 + 30' 


0210 
-1*40' + 20' 
2°30" + 20° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-).................... mm P] 31210 
CAM ee E -0*53' + 20° 


30410 
-15' +20' 


ALF 4 


Ka ALFA ROMEO 


SN te 
"gg ` 155 2.0 TD 156 2.4 JTD 164 2.5 TD 
BOOK 1993 to 1997 1998 to 2000 1990 to 1994 


Torque wrench settings 
Cylinder head - stage 1....................... Nm 


DIDIT 


MEN amd 254590 N 
M TT conantur Nm | 55,110 
Crankshaft pulley bolt ......................... Nm 
Camshaft pulley bolt ........................... Nm 
Flywheel [driveplate] bolt..................... Nm 
W a EE AO Nm 
EMEN e Nm 
Wheel nuts./ belts...............................Nm 
f. 05. RS S RENT Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
CS e. Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................ 
Capacities 


79 to 84 N 
43 to 48 
176 


25 +60* N 
25 + 100°N 

306 to 378 Left-hand 
102 to 126 


108 
356 to 400 
250 to 300 
95 to 105 

19 to 25 


88 to 108 
28 


Automatic transmission 
ii| D —— i 

GOØOlNgsystamMensranmnmum i í 10.0 Refill: 8.0 
BNC UL arene tmm tec 


Notes 


155 2.0 TD 1993 to 1997 
‘Warm up, allow to cool, + 90° M8: 30, Warm up, 
allow to cool, + 30 Nm 

156 2.4 JTD 1998 to 2000 

164 2.5 TD 1990 to 1994 

‘run for 20 mins, wait 2.5 hrs, + 30° 

outside rows: + 88 Nm 


1929 cm? 


— Not applicable, or information not 
available 


2495 cm? 


IHE 
BOOK 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure ................... 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction materíal thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. ber 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


AGR SOHC Turbo 66kW 
1896 / 4 

19.5/ 19 to 31 

210 

[2.0 € 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


87 
1.2 to 1.5 


860 to 940 
4800 to 5200 
2.0 

Refer to wsm 


1.5 to 1.7 bar @ 3000 rpm 
Bosch 


Bosch 


190 to 200 [170] 


Bosch 
0 250 202 022 
115/ 


7.0 with backing 
7.0 with backing 
195/65x15 


1.8/1.8 


[0° + 101 


-0°30' + 30° Sport: -33'+30’ 
TA + 20 Sport: 7°0’ + 30° 


| (0°25' + 15] 


-1°36 + 20° 


AHF SOHC Turbo 81kW 
1896 / 4 

19.5 /25 to 31 

235 

[2.0 @ 2000] 


860 to 940 
4800 to 5200 
2.0 

Refer to wsm 


Direct VE 
190 to 200 [170] 


Champion 
CH171 


7.0 with backing 
7.0 with backing 
195/65x15 


Refer to vehicle 


p^ + 107 
-30' + 30° Sport: -33' + 30' 
T4) + 30' Sport: 7°0 + 30 


[0:25 + 15) 
1°96" + 20' 


SB SOHC Turbo 59kW 
1588 / 4 

23.0 / 226.0 

0 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


85 
121015 


900 + 30 
5100 + 50 

20 

Plunger travel 
0.9 + 0.02 
TDC 

0.63 to 0.83 bar 
Bosch 

VE 4/9 

Bosch 

0 432 217 165 
VE 

2155 [2140] 


Bosch/Champion 
0250 201 032 / CH69 
11/18 


195/70x14 


TOUT 9 


[10 + 107 
-45 + 30' 
1^5 + 30' 


[20' + 20 
“228 


1Y SOHC 50kW 
1896 / 4 

23.0 / 226.0 

0 

[2.0 @ 2000) 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


85 
1.2t01.5 


900 + 30 
5050 + 100 
20 

Plunger travel 
1.0 + 0.02 

[0] TDC 


Bosch 


Bosch 


VE 
2130 120] 


Champion 
CH69 
11/13 


175/70x14 


19/19 


[10' + 101 
45 £30 
115 + 30 


[20' + 201] 
1° +20 


Torque wrench settings 
Cylinder head - stage 1 


30 + 90* oiled N 
40 + 90* N 
90 + 90* 
100 
60 + 90° N 
175 
120 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
4,5 
1.9 
Automatic transmission 53 
Final drive WT AT: 0.75 
Cooling system Í 5.0 
Fuel tank 


Notes 


A3 1.9 TDi 1996 to 1998 

'300, -360°, 50 + 30° 

A3 1.9 TDi 110 1998 to 1999 
1300, -360°, 50 + 30° 

80, 90 1.6 Turbo 1986 to 1991 
‘Double hexagon head: 90 + 180° 
DAG with M14 bolts: 120 + 90°. 
PAS with M16: 200 + 90° 

80 1.9 1989 to 1991 

"PAS with M14 bolts: 120 + 90°. 
PAS with M16: 200 + 90° 


— Not applicable, or information not 
available 


30 + 90° oiled N 
404 90" N 

90 + 90° 

100 

60 + 90° N 


20+ 90° N 
20 
25 
25 


45 
19 
5.3 
WT AT.0.75 
50 
55 


40 40 
60 60 
+ 180° + 180° 
Warm engine, + 90° Warm engine 
After 1000km, + 90° 
+ 90° E 
30 + 90° N 30 + 90° N 
65 65 
Hexagon head: 180' 90 + 180° 
45 45 
30 + 90° 30 + 90° 
265 LkC? 265 LkC' 

WSM 

110 

30 

25 

45 

70 

25 

25 


H19404 
IN 


1588 cm? / 1896 cm? 


AUD 2 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature E 
Valve clearances - inlet (mm) 

- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
s 39220 ors vitre risa rmpen tom 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part mo. 
Injector Make / type 
Injector part mo. 
Injection type 
Injection opening pressure, New usech bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van... bar 


Rear suspension / wheel alignment 
Toe-in (4) / Toe-out (-) 
Camber 


AAZ SOHC Turbo 55KW 
1896/4 

22.5 / 226.0 

140 

[2.0 € 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


87 
121015 . 


900 + 30 
5200 + 100 
20 

Plunger travel 
0.9 + 0.02 

[0] TDC 

1.6 to 1.8 bar 
Bosch 

VE 4/9 
Bosch 

VE 

2155 [2140] 


Bosch 
0 250 201 032 


7.0 with backing 
25 
195/65x15: 205/60x15 


1.8/1.8 


[0°10' + 107 


-045' + 30' 
20 «30 


[0*15' + 107 
-1930' + 20' 


1Z SOHC 8V Turbo 66kW 
1896 / 4 

19.5 / 226.0 

202 

[2.0 @ 2000} 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


87 
1210 1,5 


900 + 30 

5200 + 100 
20 

Plunger travel 
0.9 + 0.02 

[0] TDC 

1.5 to 1.7 bar @ 3000 rpm 
Bosch 

VE4A0 

Bosch 

0 432 193 850 
VE 

2155 [2140] 


Bosch 
0 250 202 009 
11/12 


7.0 with backing 
d 
195/65x15: 205/60x15 


1.8/1.8 


10°10 + 10 
-0°45 + 30' 
210 «30 


[0°15 + 10] PW 
-1930' + 20° 


1Z SOHC Turbo 66kW 
1896 / 4 

19.5 / 219.0 

202 

1.0 to 2.5 [3.0 to 5.0] 
80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


87 
1.210 1.5 


840 + 60 

5200 + 100 
20 | 
Plunger travel 
0.7 + 0.02 

[0] TDC 


1.5 to 1.7 bar @ 3000 rpm 


Bosch 

VE R510 

Bosch 

0432 193 799 
Direct VE 

190 to 200 [170] 


‘| Bosch 


0 250 202 009 
11/12 


7.0 with backing 
7.0 with backing 


195/65x15: 205/60x16:205/55x16 


2.0/2.0 205/55: 2.2 / 2.2 


[010 + 5) 
-0°20' + 20° 


[010 + 5] 
-1930' + 20° 


AFN SOHC 8V Turbo 81kW 


1896 / 4 

19.5/ 219.0 

225 

1.0 to 2.5 [8.0 to 5.0] 
80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


87 
12101.5 


780 to 900 

5200 + 100 

20 

Plunger travel 

07 x 0.02 

[0] TDC 

1.8 to 2.05 bar @ 3000 
Bosch 

VE R638 

Bosch 


Direct VE 
190 to 200 [170] 


Bosch 


0 250 202 022 
11/12 


7.0 with backing 


|. 7.0 with backing 
195/65x15: 205/60x16:205/55x16 


2.0 / 2.0. 205/55: 2.2 / 2.2 


[^t «5] 
4920 + 20' 


[010 + 57] 
-1°30 + 20° 


AUD 4 


| 2227 TER 
CS SN 
Å 
Hayn 


baf 
ME e ES — V 
BOOK 1992 to 1994 1992 to 1996 1995 to 1996 1994 to 1999 

Torque wrench settings 

Cylinder head - stage). Nm | 40N 
EE 60 
€— ` + 180^ 
bsn iil Warm engine 


A 4 90* 


40N 
60 

+ 180° 

Warm engine 
+ 90° 


Big-end bearings................................ Nm | 30 90" N 30 + 90° N 30 + 90° N 30 + 90^ N 
Lilo. aor Nm | 65 65 65 + 90^ N 65 + 90° N 
Crankshaft pulley bolt ......................... Nm | 90+ 90° 90 + 90° 90 + 90° 90 + 90° 
Camshaft pulley bot... Nm | 45 45 45 45 
Flywheel [driveplate] bolt..................... Nm | 304 90 30 + 90° 60 + 90^ N 60 + 90^ N 
PR WB Gece erm merecen M14: 120 + 90% M14: 120 + 90” 115 + 90" N M16: 190 + 90 N ] 120 + 90* N M16: 200 + 90? N 
Lucus WSM WSM WSM 
————— 110 110 120 
EIE user ead Nm | 30 30 15 
Clutch pressure plate bolts ................. Nm | 25 25 25 
Injection pump sprocket...................... Nm | 45 45 45 


CCS Se Nm | 70 70 20 
Injection pump mounting bolts ........... Nm 25 
Injector pipe unions............................. 25 


Capacities 


ha , 45 
—-— € —— i 235 
oM litres 3.5 
Scl [iis ts c e litres WT AT.075 
COGN E litres 6.5 
20 Uae i 66 


Notes 


80 1.9 Turbo CAT 1992 to 1994 
'Discs: 7.0 with backing 

*M16: 200 + 90° 

80 1.9 TDi 1992 to 1996 

"Discs: 7.0 with backing 

*M16: 200 + 90° 


H19404 


1588 cm? / 1896 cm? 


~ Not applicable, or information not 
available 


Engine type/code 


Capacity (cm?) / cylinders 
Compression ration / pressure 


Torque output 
Oil pressure 
Oil temperature 


Valve clearances - inlet (mm) .................... 
- exhaust (mm) 


Injection order 
No. 1 cylinder position 
Cooling system - 


Thermostat opening temperature 


Radiator cap pressure 
Fuel system 
idle speed 


Maximum (no load) speed 


Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 


Turbo type / ref / pressure 


Injection pump make 


injection pump part no... esses 


Injector Make / type 
Injector part no 
Injection type 


Injection opening pressure, New use, ber 


Glow plugs 


Brakes 


minimum friction material thickness 


Tyres - Saloon / Hatch 


- Estate / Van 


AFB DOHC 24V V6 110kW 


2497 / 6 

19.5 / 224.0 
310 

0.8 [2.0 @ 2000] 
80 

0: Hyd. 

0: Hyd. 
1-4-3-6-2-5 


87 
1410 1.6 


680 to 860 
4500 to 5500 
25 

Refer to wsm 


Direct VP 
180 to 190 [160] 


Beru/Champion ` 


GN855 / CH171 
115/ 


7.0 with backing 


7.0 with backing - 


AKN DOHC 24V V6 110kW 
2497 / 6 

19.5 / 224.0 

310 

0.8 (2.0 @ 2000} 

80 

0: Hyd. 

0: Hyd. 

1-4-3-6-2-5 


680 to 860 
4500 to 5500 
25 

Refer to wsm 


| Direct 


180 to 190 [160] 


Champion 
CH171 
11/ 


7.0 with backing 
7.0 with backing 


1Z/ AHU SOHC Turbo 66kW 
1896/4 

195/219 

202 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


87 
1.210 1.5 


800 to 840 N/A 
5000 to 5200 
2.0 
Plunger travel 
07 + 0.02 
[0] TDC 
1.8 to 2.05 bar @ 3000 rpm 
Bosch 
VE R440-1 
Bosch 
0 432 193 838 

| Direct VE EDC 
190 to 200 [170] 


Bosch/Champion 
0 250 202 009 / CH171 
11/12 


2.0 
25 Disc20 . ~ 


195/65x15:205/60x15:215/60x15 


CN SOHC 51KW 
1986/5 
230/2260 
123 

[2.0 @ 2000] 

80 

0.15 to 0.25 
0.35 to 0.45 
1-2-4-5-3 

TBE 


87 
121015 


750 + 50 
5400 + 50 
2.0 

Plunger travel 
0.85 + 0.02 
[0] TDC 
Bosch 

VEL 35/137 
Bosch 

0 432 217 059 
Indirect VE 


| 2130 [120] 


Beru/Champion 
N19 1001 / CH69 
14/13 


7.0 with backing 
25 

185/70x14 
185/70x14 


Pressure - front / rear - Saloon / Hatch ...bar 2.3/2.3! 17.4 117 
- Estate / Van. ber d DEES 
Front suspension / wheel alignment 


Toe-in (4) / Toe-out (-) 
Camber 


Rear suspension / wheel alignment 


Toe-in (+) / Toe-out (-) 
Camber 


10°20" 5] 
905 + 25" 


10°20 +15 -10'P 
-1°30 + 207 


[0*20' + 15] 
EEN 


[0720' +15' 20 
-1°30' + 205 


Dë 48" -10] 
WEE 
1410 +40 


[0 + 5] PW 
-50' «30 


(049 -10] 
-30' + 20 
-15' + 40" PAS: 50° + 40° 


[t5 «107 
-40 + 30" 


AUD 6 


M 2.5 TDi M 2.5 TDi 100 & A6 1.9 TDi 100 & Avant 2.0 D 
Ji, SENE UNI 
Torque wrench settings 
Cylinder head - stage 1 ....................... Nm 40N 
NES 60 
Bs +180? 
emat Warm up, + 90? 
m — After 1000km, 
: 90 


A uge 30 + 90° N 


30 + 90? N 30 + 90? N 


30 + 180° N 

— M PR WSM WSM 65 + 90° N 65 
Es 200 + 180* N 200 + 180° N 90 + 90° N 350 

Camshaft pulley bolt ........................... Nm | 75 15 45 45 Pump end: 100 

| Flywheel [driveplate] bolt..................... Nm | 60 + 180* N [60 + 90° N| 60 + 180? N [60 + 90? N] 60 + 90° N [60 + 90° N] 30 + 90° 
EE 115 + 180° N M16: 190 + 180°N | 115 + 180* N M16: 190 + 180? N | 200 + 90" 280 
gg. EE 4x4: 115 + 90^ N 4x4: 115 + 909 N WSM 

u——— 120 110 


E Nm | 15 15 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
Lj SEG a r, Nm 70 
Injection pump mounting bolts ........... Nm 25 
Injector pipe.unions.....:...... oc 25 


Capacities 


30 
25 
45 


litres 
Automatic transmission litres 
Final drive litres 
Cooling system 
Fuel tank 


Notes 


A4 2.5 TDi 1998 to 2000 
1 Sports: -0*40' + 25' 

? Sports: [0°28’ +15' 201 4x4: [0°15 + 57 

3 4x4: -0°40’ + 30' 

A4 2.5 TDi 1998 to 2000 

‘Sports: -0°40’ + 25' 

*Sports: [0°28’ +15’ -10] 4x4: [0°15 + 5) 
34x4: -0°40' + 30’ 

100 & A6 1.9 TDi 1995 to 1997 

2215/60x15: 2.1 / 2.1 

100 & Avant 2.0 D 1983 to 1991 

‘From chassis no. 44GA 024 419: 50’ + 40’ 
*From chassis no. EA 085 288 (Discs: EA 082 
449y:[10' +50’ 

From chassis no. 44 JN 201 031: -50' + 30’ 


2497 cm’ 


— Not applicable, or information not 1986 cm? 


available 


Z2 ao 100 & Avant 2.4 D 100 & Avant 2.5 TDi 100 & A6 2.5 TDi 
h to 1991 1989 to 1991 1990 to 1991 1991 to 1997 


EQNS (yOS/COQB. chara oeste esse NC SOHC Turbo 74kW 3D SOHC 60kW 1T SOHC Turbo 88kW ABP SOHC Turbo 85kW 
Capacity (cm?) / cylinders ..........s1111+2012-- 1986 / 5 2370/5 2461/5 2461/5 
Compression ration / pressure ............ bar | 230/226.0 22.5 / 226.0 20.5 / 224.0 20.5 / 224.0 
OCU reto OU em Nm | 192 164 0 0 
Oil pressure de [running] bar | [2.0 @ 2000] [2.0 € 2000] [2.0 @ 2000] [2.0 @ 2000] 
bt °C | 80 80 80 80 
Valve clearances - inlet mm. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
injectiomodor te, 1-2-4-5-3 1-2-4-5-3 1-2-4-5-3 1-2-4-5-3 
No. 1 cylinder position .............................. 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 2101. 2to1. 121015 ` 
Fuel system 

idle'Sneed E uod 830230 


87 87 87 87 
1210155 


800 to 840 N/A 


830 + 30 


800 to 840 


Maximum (no load) speed 5100 + 50 5000 + 50 5200 + 50 4500 to 5500 
Smoke test/opacity 2.0 2.0 25 25 
Static timing method Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension | | 09:002 1.0 + 0.02 0.35 + 0.02 ` 0.35 + 0.02 
Crankshaft position [0] TDC [0] TDC [0] TDC [0] TDC 
` Turbo type / ref / pressure ............. 1610 1.7 bar - 0.8 to 0.9 bar 180 1.9 bar 
Injection pump make Bosch Bosch Bosch Bosch 
injection pump part no VE 5.10 4 VES HE VE 5/11 
Injector Make / type Bosch Bosch Bosch Bosch 
injector part no... eec 0432 217 165 0 432 217 206 0432 193 838 0432 193877 
Injection type Indirect VE Indirect VE Direct EDC Direct VE EDC 
Injection opening pressure, New ee ber | 2155 [21401 2130 [2120] 2180 [2160] 2180 [2160] 


Glow plugs 


Champion 
CH69 
10/12 


Champion 
CH69 
11/13 


Bosch/Champion 
0 250 202 009 / CH69 
11/18 


Champion 
HDS342 
11/12 


Brakes 

minimum friction material thickness 

cree 7.0 with backing 7.0 with backing 7.0 with backing 

OE... CN 25 20] 25 

Tyres - Saloon / Hatch....................... j 185/70x14 185/70x14 185/70x14 

- Estate / Van... nenn Size | 185/70x14 185/70x14 185/70x14 
Pressure - front / rear - Saloon / Hatch...bar | 1.7/1.7 kd 1.7/1.7 

- Estate / Van bar | 17/17 WHT 17/17 

Front suspension / wheel alignment 

Toe-in (+) / Toe-out ()..................... mm [°] | Dap -10] [0* «5 -10'] [0° +8 -10] 
(con M————— -30' + 30' -30 x 30 -30' + 30' 
OaS O sew eae BOR DA -15' x 40" PAS:50 + 40’ 50 «40 50’ + 40° 


2.0 
25 Disc: 2.0 
195/65x15:205/60x15:215/60x15 


EIER 


[15 AN -107 
-40' +35' -25' 
1°10 + 40° 

Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-..................... mm [°] | [15' + 107 
ONU ect A + 305 


(10° + 5] 
50 +30 


[0 + 5] 
-50' + 30' 


[10 + 5] PW 
-50 + 30' 


AUD 8 


SE 
CE ^ AWAR 


ki 100 & Avant 2.0 TD 100 & Avant 2.4 D 100 & Avant 2.5 TDi 100 & A6 2,5 TDi 
1988 to 1991 1989 to 1991 1990 to 1991 1991 to 1997 


Torque wrench settings 


Cylinder head - stage 1 ....................... Nm | 40N 40N 40N 40N 
— 60 60 60 60 
enisi + 180° + 180° + 180° + 180° 
—— ` Warm up, + 90° Warm up, + 90° Warm up, + 90° Warm up, + 90° 
cw — After 1000km, After 1000km, After 1000km, After 1000km, 
— + 90 +90° + 90° + 90° 

om ECH 30 + 180° N 30 + 90* N 30 + 90° N 30 + 90° N 
— 65 65 65 30 + 90° 

Bagge 350 350 100 + 180° 160 + 180° 
— 45 Pump end: 100 45 Pump end: 100 120 Pump end: 160 30 + 90° 

Flywheel [driveplate] bolt..................... Nm | 30+90* 30 + 90° 30 + 90° 30 + 90° 

einen EEN Nm 280 200 + 90° 

Jaci essent retten WSM 


—— 110 
CT eaaet Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
moct Seco: tr icr ud Nm 
Injection pump mounting bolts ........... 
Injector pipe unions........................... 
Capacities 
SL eeeeeeneeeeerEeen 


TTT 


Automatic transmission 
FTE Zo 
COORG ele, .sssissiieveviissessssoreescais 
dE e oett i 


Notes 


100 & Avant 2.0 TD 1988 to 1991 
'From chassis no. 44 GA 024 419: 50' + 40' 

*From chassis no. EA 085 288(Discs: EA 082 449): 
MER 

*From chassis no. 44 JN 201 031: -50' + 30' 

100 & A6 2.5 TDi 1991 to 1997 

1215/60x15: 2.1 / 2.1 


1986 cm? / 2370 cm? / 2461 cm? 


- Not applicable, or information not 
available 


AUD 9 


2 227 STR 
AEE P^ AN N 
NN 
STD 
THE 
BOOK 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity ....................... 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used)...bar 
Glow plugs 


Brakes 
minimum friction materíal thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch ...bar 
bar 


Rear suspension / wheel alignment 
Toe-in (4) / Toe-out (-) 
Camber 


AAT SOHC Turbo 85kW 
2461/5 

20.5 / 224.0 

0 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-2-4-5-3 

TBE 


87 
12101.5 


750 to 810 
4500 to 5500 
25 

Plunger travel 
0.35 + 0.02 

[0] TDC 

1.8 to 1.9 bar 
Bosch 

VEL 400/460-1 
Bosch 

0 432 193 858/6 
Direct VE EDC 
2180 [2160] 


Champion 
HDS342 
11/12 


2.0 
2.5 Disc: 2.0 
195/65x15: 205/60x15" 


T9 


[15 +5 -10] 
-40 +35 -25 
1°10" + 40° 


HO + 5] PW 
-50' + 30' 


1Z SOHC Turbo 66kW 
1896 / 4 

19.5/ 

202 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


800 to 900 
5000 to 5200 
25 

Plunger travel 
07 + 0.02 
TDC [0] 


Direct 
190 to 200 [170] 


Champion 
HDS342 


2.0 

2.5 Disc: 2.0 
195/65x15: 205/60x15 
195/65x15: 205/60x15 
1.9/1.9 

1.9/1.9 


[15 + 5] 


-4Q’ +35' -25' Sports: -50' 


1^10' + 40' 


Dir + 10] 
-50' + 30 


AFN SOHC Turbo 81kW 
1896 / 4 

19.5/_ 

230 

(2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


TBE 
87 
1.2 to 1.5 


820 to 900 
4800 to 5200 
2.0 

Plunger travel 
07 + 0.02 
TDC [0] 


1.5 to 1.7 bar @ 3000 rpm 


Bosch 
VP 37 


Direct VP 
190 to 200 [170] 


Bosch/Champion 
0 250 202 022 / HDS342 
11/12 


20 

2.5 Disc: 2.0 
195/65x15: 205/60x15 
195/65x15: 205/60x15 
19/19 

19/19 


[15 + 5] 


-40' +35' -25' Sports: -50' 


1°10 + 40° 


[20' + 10] 
-50' + 30' 


AEL SOHC Turbo 103kW 
2461/5 

20.5 / 224.0 

290 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-2-4-5-3 

TBE 


87 
1.2 to 1.5 


780 + 30 
4500 to 4800 
2.0 

Plunger travel 
0.35 + 0.02 
[0] TDC 


Bosch 

Bosch 

0432 193 786 
Direct VE EDC 
2180 [2160] 


Bosch 
0 250 202 009 
11/12 


2.0 
2.5 Disc: 2.0 
195/65x15: 205/60x15" 


TOTS 


[15° 45° -10 
AQ +36? -25 
110 + 40 


[10 + 5] PW 
-50' + 30' 


AUD 10 


100 & A6 2.5 TDi A6 1.9 TDi A6 1.9 TDi A6 2.5 TDi 
1991 to 1997 1994 to 1997 1997 to 2000 1994 to 1997 


| Torque wrench settings 

Oylinder head - stage 1 40N 40 N 
60 60 
+ 180° + 180° 
Warm up, + 90° Warm up, + 90° 
After 1000km, After 1000km, 
+ 90° " js + 90° 
30 + 90° N 30 + 90° N 30 + 90° N 30 + 90° N 
30 + 90° 65 + 90° N 65 + 90° N 30 + 90° 
160 + 180° 90 + 90° N 90 + 90° N 160 + 180° 
30 + 90° 20 45 30 + 90° 
30 + 90° 60 + 90? N 60 + 90° N 30 + 90° 
200 + 90° 200 + 90° 200 + 90° 200 + 90° 
WSM WSM 
110 110 

Glow plugs 15 

Clutch pressure plate bolts 25 

Injection pump sprocket 50 Gear: 160 45 50 Gear: 160 

Injectors 20 20 20 

Injection pump mounting bolts 25 25 25 

Injector pipe unions 25 25 29 


Capacities 

Engine oil & filter litres 

Gearbox litres 
litres 
litres 

Cooling system litres 

Fuel tank litres 


Notes 


100 & A6 2.5 TDi 1991 to 1997 
‘Also 215/60x15 

*215/60x15: 1.8 / 1.8 

A6 2.5 TDi 1994 to 1997 
‘Also 215/60x15 

7215/60x15: 1.8 / 1.8 


— Not applicable, or information not 2461 cm? 


available 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure ............bar 
Torque output 
Oil pressure „seser idle [running] bar 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity send M1% 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 


AFB DOHC 24V Turbo 110kW 
2496 / 6 

1957. 

310 

[2.0 2000] 

80 

0; Hyd. 

0: Hyd. 


TBE 


87 
1.2 to 15 


780 + 40 
4500 to 5500 
2.0 

Plunger travel 
0.7 + 0.02 
TDC [0] 
Bosch 

VP 44 


Direct VP 
190 to 200 [170] 


2.0 

2.5 Disc: 2.0 
195/65x15: 205/60x15 
195/65x15: 205/60x15 
1.9/1.9 

1.9/1.9 


HS 45] 
-4Q) +35? -25' Sports: -50' 
1°10 + 40' 


[20' + 10] 
-50' + 30' 


AKN DOHC 24V Turbo 110kW 
2496 / 6 

195/2240 

310 

[2.0 € 2000] 

80 

0: Hyd. 

0: Hyd. 


1210 1.5 


680 to 860 
4500 to 5500 
20 

Plunger travel 
0.7 + 0.02 
TDC [0] 


Direct 
190 to 200 [170] 


20 

2.5 Disc: 2.0 
195/65x15: 205/60x15 
195/65x15: 205/60x15 
1.9/1.9 

19/19 


IS +5] 
-40' + 35 -25' Sports: AU 
1°10" + 40’ 


DU + 107] 
-50' + 20 


AFB DOHC 24V Turbo 110kW 
2496 / 6 

19.5 / 

310 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-4-3-6-2-5 

PER 


87 to 102 
1.2to 1.5 


780 + 40 
4500 to 5500 
2.0 

Refer to wsm 


Direct VP 
190 to 200 [170] 


3.0 
7.0 with backing 
225/60x16; 225/55x17 


2.0/2.0 


[1 + 5] PW 
-30' + 30 PW 


[9 + 5'] PW 
-40' + 30° PW 


AKN DOHC 24V Turbo 110kW 
2496 / 6 

19.5 / 224.0 

310 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-4-3-6-2-5 

PER 


87 
1210 1.5 


680 to 860 
4500 to 5500 
20 

Refer to wsm 


Direct 
190 to 200 [160] 


Champion 
CH171 


3.0 
1.0 with backing 
225/60x16: 225/55x17 


2.0/2.0 


[l5 +5] PW 
-30' + 30' PW 


[6 £5] PW 
-40 + 30 PW 


Torque wrench settings 
Cylinder head - stage 1 


Crankshaft pulley boit 

Camshaft pulley bolt 

Flywheel [driveplate] bolt 

Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 
litres 
litres 

Automatic transmission litres 

Final drive litres 

Cooling system 

Fuel tank 


— Not applicable, or information not 
available 


30 + 90? N 

60 + 907 N 
200 + 180° N 

80 

60 + 180° N [60 + 90? N] 
200 + 90? 


30 + 90° N 

WSM 

200 + 180° N 

75 

60 + 180° N [60 + 90° N] 
200 + 90° 


110 
15 
25 
45 
20 


30 + 90° N 

60 + 90° N 

200 + 180° N 

80 

60 + 90° N Dual mass: 40 +180° 
190 + 180° N 

190 + 180° N 


2496 cm? 


AUD 12 


30 + 90° N 
WSM 

200 + 180° N 
75 

60 + 180° N [60 + 90° N] 
190 + 180° N 
190 + 180* N 
120 

15 

25 

45 

20 

25 

29 


BMW 1 


SFE , 


NSR Olaf 
PES 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 

Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van... bar 

Front suspension / wheel alignment 

Toe-in (+) / Toe-out (-) 

Camber 

Castor 


Rear suspension / wheel alignment 
Toe-in (4) / Toe-out (-) 
Camber 


M41 SOHC Turbo 66kW 
1665 / 4 

22.0/ 

190 

20.5 

80 

0; Hyd. 

0: Hyd. 

1-3-4-2 


820 + 50 
5200 to 5300 
25 

Dial gauge 
0.6 + 0.03 


DNOSD 318 
Indirect VP 
140 


Bosch 
0250 201 033 
12/14 


185/65x15: 205/55x16 


1.8/2.2 :18/2.0 


10°18" « 5] 
-0°20' + 30' Sport: 51°30 
3°52’ + 90 Sport: 3°67" + 30' 


DU + 13'] Sport: [36 137 
-2°+30' Sport: -2°30'+30' 


M41 SOHC Turbo 66kW 
1665 / 4 

22.0/ 

190 

20.5 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


820 + 50 
5250 

19 

Dial gauge 


Bosch 
VP36 
Bosch 
DNOSD 318 
Indirect VP 
140 


Bosch/Champion 
0 250 201 033 / CH159 
12/14 


185/65x15: 205/60x15 
2.0/2.3: 1.8/2.0 


(0°18 + 5] 
-0°20 + 30' Sport: -51 + 30' 
3°52" + 30' Sport: 3°57” + 30' 


DU + 13] Sport: [96 £13] 
-2° + 30° Sport: -230' + 30 


M51/D25 SOHC Turbo 85kW 


2498 / 6 
22 / 220.0 


750 + 50 
5300 + 100 
25 

Plunger travel 
0.95 + 0.02 


Bosch 

VE 

Bosch 

0 432 217 223 
Indirect VE 

150 to 158 [140] 


Bosch/Champion 


0 250 201 033 / CH159 
115/13 


185/65x15 


1.8/2.4 


[18 + 8] 
4930 + 30' 
9°52 + 30 


[24' + 6) 
1°40! 2 15' 


318tds Compact 318tds Touring 325td 325tds 
Ab, 1998 to 2000 1998 to 2000 1995 to 1998 1995 to 1998 


M51/D25 SOHC Turbo 105kW' 
2498 / 6 

22 / 220.0 

260 

2.0 

80 

0: Hyd. 

0: Hyd. 

1-5-3-6-2-4 


80 
1.2 to 1.6 


750 + 50 
5300 + 100 
24 

Plunger travel 
0.95 + 0.02 


Bosch 

VP36 

Bosch 

0 432 217 223 
Indirect VP 

150 to 158 [140] 


Bosch/Champion 
0 250 201 033 / CH159 
115/13 


205/60x15 


2.0/2.3 


[18' + 8] 
4930 + 30' 
$52 + 30 


4 + 6] 


140 + 18° 


BMW 2 


BMW 


318tds Compact 318tds Touring 325td 325tds 
1998 to 2000 1998 to 2000 1995 to 1998 1995 to 1998 


Torque wrench settings 
Cylinder head - stage 1 80, slacken 180° N 
50 + 90° 
+ 9o 
Warm up 
+90 ` 


20+70°N 
Main bearings 20+50°N 
Crankshaft pulley bolt 330 
Camshaft pulley bolt 20 + 35° 
Flywheel [driveplate] bolt 120N 
Front hubs 290 

200 

100 « 10 
Glow plugs 
Clutch pressure plate bolts ................. 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Final drive 
Cooling system litres 
Fuel tank litres 


Notes 


325tds 1995 to 1998 
'with intercooler 


— Not applicable, or information not 
available 


80, slacken 180° N 


50 + 90° 
+90° 
Warm up 
+90° 


20+70°N 
20 + DON 
330 

20 + 35° 
120N 

290 

200 


100 + 10 


Q Q 
8 6 
9 3 
ZQ Q 


O o e 
2 4 10 
1 5 7 
( O © O 


1665 cm? 


80, slacken 
50 

ES 
+90° 
warm up 
+ 90° 
23+70°N 
23 + 50° 
100 + 150° 
20 + 35° 
120 
290 
248 
100 


2499 cm? 


80, slacken 
50 

4 90? 

1 90 
warm up 

+ 90 

23 + 70? N 
23 + 50° 
100 + 150° 
20 + 35° 
105 [120] 
290 

248 

100 

20 

24 

48 

65 

22 

22 


Engine type/code 


Capacity (cm?) / cylinders 
Compression ration / pressure 


Torque output 
Oil pressure 
Oil temperature 


Valve clearances - inlet (mm) 
- exhaust (mm) 


Injection order 
No. 1 cylinder position 
Cooling system 


Thermostat opening temperature 


Radiator cap pressure 
Fuel system 
Idle speed 


Maximum (no load) speed 


Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 


Turbo type / ref / pressure 


Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 


Injection opening pressure, New [used]...bar 


Glow plugs 


Brakes 


minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


Toe-in (+) / Toe-out (-) 
Camber 


Rear suspension / wheel alignment 


Toe-in (4) / Toe-out (-) 
Camber 


M51/D25 SOHC 105kW 
2498 / 6 

22.0/ 

260 

20.5 

80 

D Hyd. 

0: Hyd. 

1-5-3-6-2-4 

TCE 


770 + 50 
5300 

25 

Dial gauge 
0.95 

0 TDC 
Bosch 
VP36 


DNOSD 300 
Indirect VP36 
140 


Champion 


CH159 
11/ 


205/60x15 


20/23 


(0°18 + 5] 
-30' + 30' Sport: -51° + 30' 
3°52! + 30' Sport: 3%57' + 30' 


[30' + 13'] Sport: [36 + 137 
-2° + 30' Sport: -2°30 + 30' 


M51/D25 SOHC Turbo 85kW 
2498 / 6 

22.0/_ 

222 

205/40 

80 

0: Hyd. 

0: Hyd. 

1-5-3-6-2-4 


82 
1210 1.6 


750 + 50 
5250 + 50 
24 

Rotor lift 
0.95 x 0.02 


Indirect VP 
140 to 160 


Bosch/Champion 
0 250 201 033 / CH159 
115/13 


205/65x15 
225/60x15 
2.0/2.1 
23/26 


[18 4.5] 
0°13 + 30' 
8*08' + 30' 


[25' + 7] 
2°00" + 30' 


M51/D25 SOHC Turbo 105kW 
2498 / 6 

220/ 

260 

205/40 

80 

0: Hyd. 

0: Hyd. 

1-5-3-6-2-4 


82 
1.2 to 1.6 


750 + 50 
5250 + 50 
24 

Rotor lift 
0.95 x 0.02 


Indirect VP 
140 to 160 


Bosch/Champion 
0 250 201 033 / CH159 
115/13 


205/65x15 
225/60x15 
2.0/2.1 
2.3/2.6 


[I8 +5) 
-0°13 + 30' 
8°08" + 30' 


5 + 7] 
-2520' + 30' 


M51/D25 SOHC 105kW 
2498 / 6 

220/ _ 

260 

205/40 

80 

0: Hyd. 

0: Hyd. 

1-5-3-6-2-4 

TCE 


82 
1.2 to 1.6 


750 + 50 

5250 

2.5 

Rotor lift 

0.95 + 0.02 

TDC 

Bosch 

VP 36 VEG/10E 2400 R515 


DDE 2.1 
140 to 160 


Bosch/Beru 
0250 201 033/719 MJ 
12/14 


205/65x15 


Refer to vehicle 


[18' + 10 
4930 + 30 
352 + 30' 


Dr + 10] 
1°40" + 20' 


BMW 4 


Ly 


525tds 


THE 
BOOK 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 


Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 


Front hubs 
Rear hubs 


Wheel nuts / bolts 


Glow plugs 


80, slacken 180° N 
50 + 90° 

+ 90° 

Warm up 

+90° 


20+70°N 
20 + 50°N 
330 


105 [120] N 
290 

250 

100 + 10 


80N 

Slacken 180° 
50 

«90 

* 90 
Warm-up + 90° 
20+70°N 
20 + 50°N 
100 + 150° 
20 + 35° 

105 N [120 N] 
290 

250 

100 + 10 


80N 

Slacken 180" 
50 

+ 90 

+90* 
Warm-up + 90° 
20+70°N 
20 + 50° N 
100 + 150° 
20 + 35° 

105 N [120 N] 
290 

250 


1996 to 1997 


80N 

Slacken 180° 
50 

+ 90 

+ DUT 
Warm-up + 90° 
20+70°N 
20+50°N 
100 + 150° 
20 + 35° 

105 N [120 N] 
290 

250 


20 


Clutch pressure plate bolts 24 
Injection pump sprocket 45 to 50 
Injectors 65 
Injection pump mounting bolts mmm) VC 
Injector pipe unions 20 to 25 
Capacities 


Final drive 
Cooling system 
Fuel tank 


2498 cm? 


— Not applicable, or information not 
available 


525tds Touring 725tds 
1997 to 1998 1996 to 1997 


Engine type/codo:......... inen M51/D25 SOHC Turbo 110kW ` | M51/D25 SOHC 105kW 
Capacity (cm?) / cylinders......................... 2498 / 6 2498 / 6 
Compression ration / pressure ............ bar | 22.0/ 220/ 
(eo semua Nm | 260 260 
Oil pressure ................... idle [running] bar | 20.5 20.5 [4.0] 
OllitemperatUre".......0iacadlbaiose.oeoonnaseco» “CHIRN 80 
Valve clearances - inlet (MM) .................... 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 
o owcnho MNT 1-5-3-6-2-4 1-5-3-6-2-4 
No. 1 cylinder position .............................. 


Cooling system 
Thermostat opening Temperature. 80 92 
Radiator cap pressure ......................... í 


Fuel system 

Klletspeed EG rpm | 770+50 750 + 50 
Maximum (no load) speed ................. rpm | 5300 * 

Smoke test/opacity ........................ M1% | 21 25 

Static mihi metliod............ coeno eee Dial gauge Refer to wsm 
Timing dimension................................ mm | 0.95 

Crankshaft position ........................ mm [°] | 0 TDC 

Turbo type / ref / pressure ................... bar |. 

Injection Dudel Bosch Bosch 
Injection pump part no............... ene VP36 VP36 VE 6/10E 2400 R515 
Injector Make / type ................................., d e 
SCIOPERO... 0E mg DNOSD 300 » 

IS tele E Indirect VP36 DDE 2.1 
Injection opening pressure, New Jee ber | 140 140 to 160 


Glow plugs 
ee ee A Bosch/Champion 
LN ee 0 250 201 033 / CH159 0250 201 033 


ae, 12/14 12/14 — 
Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... j 215/65x16 

Estate Van Ta eat Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 


Bosch 


205/60x15 


Refer to vehicle 


20/23 


Toe-in (+) / Toe-out (-)..................... mm [°] | [05 +5) [0°14 + 107 
CAMO smaa -0°13 + 30' Sport: -35'+30' -0^13' x 30 
(cvs. DI clie cle ttn cn 6°42' + 30' Sport: 6*55':30' 6°06" + 30' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | [0*16' + 10] 
Camboim -2°10 + 20 


[0*18' + 10] 
-1°30' + 20' 


Torque wrench settings 
Cylinder head - stage 1 80, slacken 180° N 
50 + 90° 
90 
Warm up 
£90 


20 « 70 N 
Main bearings 204 50 N 
Crankshaft pulley bolt 330 
Camshaft pulley bolt 20 + 35° 
Flywheel [driveplate] bolt 105 [120] N 
Front hubs 290 

300 


Glow plugs 20 
Clutch pressure plate bolts 
Injection pump sprocket 45 
Injectors 65 
Injection pump mounting bolts 25 
Injector pipe unions 22 
Capacities 
litres 
litres 
Automatic transmission 
Final drive 
Cooling system 
Fuel tank 


— Not applicable, or information not 
available 


80N 

Slacken 180" 
50 

90 

£90 
warm-up + 90° 
20+70°N 

20 +50°N 
100 + 150° 

20 + 35° 


2498 cm? 


FX4§ 2.5 FX4S 2.7 
1985 to 1991 1989 to 1991 


Engine type/code...........seesseessse. | Land Rover OHV Nissan TD27 OHV 
Capacity (cm?) / cylinders......................... 2495/4 2063 / 4 
` Compression ration / pressure ............ bar | 24.0/_ 21.8 / 224.5 
Torque output oa R 7 Nm | 0 0 
Oil pressure .................. idle [running] bar | [2.4to 4.5] [2.9 to 3.9] 
Blue Eu °C | 80 80 
Valve clearances - inlet (mm) ................... 10. 0.35 H 
- exhaust (mm) .............. 0.35 H 
Heston Oder VI. ias 1-3-4-2 
Not cylier Deen, cera eueerann nenne 


F 
Cooling system 
Thermostat opening temperature ......... 82 82 
Radiator cap pressure Gen 62 ` | 0.78 to 0.98 


Fuel system 
eelere rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity sinisiin M1% 


650 + 20 
4400 + 80 


700 + 50 
5100 +50 -150 
25 


Static.timing method................................ Plunger travel 
` Timing dmerelon. Imm 0.65 + 0.02 [5] 
Crankshaft position ........................ mm [7] [0] TDC 


Turbo type / ref / pressure ................... - 
reboot eer Diesel Kiki 
"umm m 16700-43G13 
—— Diesel Kiki 
dolci o M BDNO SPC 6209 16600-43G02 
Injection Jupe, Indirect DPS Indirect VE 
Injection opening pressure, New use, ber | 2135 108 to 113 198 to 103] 


Champion 
CH63 


Brakes 
minimum friction material thickness 


asausasaveusquasAva4gausnsegavavasoneene 


Tyres - Saloon / Hatch ....................... i 175x16: 185x16 
Ho 2. MM Size 
Pressure - front / rear - Saloon / Hatch ...bar 
P -Estate (ven. For 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mmh 
E enee 


175x16: 185x16 


24/22 EIER) 


Torque wrench settings 
Cylinder head - stage 1 


Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


litres 
Final drive litres 
Cooling system. litres 
Fuel tank 


Notes 


FX4S 2.5 1985 to 1991 
85x16: 2.5 / 2.5 
Type 65: 7.0 

FX4S 2.7 1989 to 1991 
185x16: 2.5 / 2.5 
“Type 65: 7.0 


- Not applicable, or information not 
available 


94 to 46 
130 to 136 
260 to 280 
40 to 50 
130 to 143 


25 to 34 


22 to 28 
22 to 28 


6.9 

2.0 

Type 35: 6.47 
20 

10.3 

582 


39 to 44 
54 to 59 
+ 90 + 10° 


78 to 83 N 
167 to 177 
294 to 324 
44 to 49 

147 to 167 


15 to 20 
25 to 34 
59 to 69 
54 to 64 
30 to 41 
20 to 25 


2663 cm? 


CAR 2 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 


Toe-in (4) / Toe-out (-) 
Camber 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


HR 425 OHV Turbo 87KW 09B OHV Turbo 84kW 
2499 / 4 2499 / 4 
210/ 210/ 

300 

[3.5 to 5.0] 


850 + 100 
4700 + 100 
25 
Plunger travel Plunger travel 
0.82 « 0.02 =” 2 10565 

TDC 
Bosch Bosch 
VE VP36 
Bosch Bosch 
0 460 404 073 
Indirect VE 
125 to 138 


Indirect VP 
150 to 158 


Bosch 
0 250 201 033 


7.95 with backing 
` 225/75x15 
215/65x15 E 

272 


Refer to vehicle 


[6 + 12] 
8 «25! 
1905 + 1° 


[0* + 25" 
0? + 15° 


09B OHV Turbo 84kW 
2499 / 4 

21.0/ 

300 

[3.5 to 5.0] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


900 + 25 
4750 

28 

Plunger travel 
0.65 

TDC 


Bosch 
VP36 
Bosch 


Indirect VP 
150 to 158 


215/75x15 


23/23 


CHR 2 


CHRYSLER JEEP 


MØ RIN 
SS e 
BOOK 1998 to 2000 1995 to 2000 1997 to 2000 
Torque wrench settings 
Cylinder head - stage")... Nm | 30 
CUNG d +70° 
w Warm up, allow to cool 
——— Slacken 
—— ae 30 
— + 65 
Besson cauti 30 + 60° N 
Maimbestings.................. cerent Nm | 20,42 
Crankshaft pulley Doch. Nm 
Camshaft pulley bolt ........................... Nm 
Flywheel [driveplate] bolt..................... Nm 
uU —— P Nm 
EBENE enatis Nm 
Whieelinüts beer, eessen Nm 
ee EE Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
IT Nm TO 
Injection pump mounting bolts ........... Nm 28 
Injector pipe unions......................- 25 
Capacities 


30 + 60° N 
54, 95, 108 
160 


30 + 60° N 
54, 95, 108 
160 


68 + 60° 
237 


68 + 60° 
237 


120 
23 

31 
86 
70 
28 
25 


120 
23 
31 
86 


l—— m. j l 6.5 
ú. MMM. ; 3.3 Transfer: 1.0 
TE i 149 ` Rear: 1.6 
Goolingisystamlkssnavnumun [md 9.5 
Rüelitahi eee 16 


6.5 
3.3 Transfer: 1.0 


149 Rear: 1.6 
9.5 
87 


2499 cm? 


- Not applicable, or information not 
available 


CITROEN 


AX 14D AX14D . AX 15D Saxo 1.5 (Bosch) 
1988 to 1991 1989 to 1997 1994 to 1997 1996 to 2000 


Enginotypacode bolsa TUD3 K9A SOHC 38kW TUD3/Y/L K9Y SOHC 37kW TUDS/LYA 3 VJZ/Y/X SOHC 42KW | TUDS/L/L3 VJZNJY 42/40kW 
Capacity (cm?) / cylinders......................... 1360/4 1360/4 1527 /4 1527/4 
Compression ration / pressure ............ bar | 22.0/_ 220/ 23.0/ _ 230/ _ 
Aio hte cetUHoTU ú Nm | 0 0 95 95 
ON pressure ................... idle [running] bar | [4.0] [4.0] [4.0] [24.0] 
[" Oilfompef atre. ........ essa eroe rrastorancus °C | 90 90 90 90 
Valve clearances - inlet (MM) .................... 0.15 0.15 + 0.08 0.15 + 0.08 0.15 
- exhaust (mm) .............. 0.30 0.30 + 0.08 0.30 + 0.08 0.30 
"e 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
WO? 1reylindenposition:..................... 


Cooling system 
Thermostat opening temperature .........?C 
Radiator cap pressure reesen 
Fuel system 

Idle speed ......... Vite aint pm | 775425 


800 + 25 


175325 7715 125 


Maximum (no load) speed 5500 5500 5450 + 125 5450 + 125 
| Smoke test/opacity i 25 25 25 2.5 

Static timing method Rotor lift Rotor lift à x 

Timing dimension 08 0.03 s E 

Crankshaft position TDC TDC [14^ BTDC[ [14^ BTDC] 


Turbo type / ref / pressure 


Injection pump make Roto Diesel Lucas Lucas Bosch 

Injection pump part no R8443B460A Ok R8443B481 | D66 R8443B971B 070 R8444B421B VE4 / 8F2500 R611 

Injector Make / type h CAV CAV Bosch 

Injector part no RDNOSDC 6863C RDNOSDC 688DC RDN 12 SDC 6849D DNOSD 299-A / DNOSD 3026 
Injection type DPC TU D 100 DPC TU D 100 VJZ: R8444B421. VJY: R84448480 | Indirect VE 


Injection opening pressure, New Jee) ber | 125445 
Glow plugs 


12545 130 + 5-0 120.0 + 5.0 


Bosch/Champion Beru/Bosch Beru/Bosch 
MT B250 601 382 / CH147 0100 221 144 / 0250 202 001 0 100 226 188 / 0250 202 020 
citri s ve aset 110/ 


Bosch/Beru 
0 250 201 033 / 0 100 226 188 
11.0/_ 


Brakes 
minimum friction material thickness 


OTTEN 


Tyres - Saloon / Hatch....................... i 145/70x13: 155/70x13 
BORE Van... GE Í 


145/70x13: 155/70x13 155/70x13 


165/70x13: 165/65x14 


óli hel 


2.2/2.0 


19/19 19719 


m 


20115 
5r + 20 

T5 230 
12.58" 


:20 £15 
-30 
ZASE 


-0.5 to -3.5 
-30' 
SCHT 


-1.0 to -3.0 PAS: 1.0 to 3.0 
-40' + 30’ 

23 230 PAS; 3714230" 
12^41' + 40° PAS; 12*42'+40' 


1.8 to 5.4 
ESTO 


1.81054 
-1°15 


1.49 to 6.39 
-59 + 20 


Torque wrench settings 
Cylinder head - stage 1 


60 N oiled threads 
Slacken 
20 
+ 160? 
+ 160° 
40N 
Main bearings 20 + 45° 
Crankshaft pulley bolt 90 to 130 
Camshaft pulley bolt 40 to 50 
Flywheel {driveplate] bolt 70 LkC 
Front hubs 250 

140 

90 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
Engine oil & filter 
Gearbox 
Automatic transmission 
Final drive 
Cooling system 
Fuel tank 


Notes 


Saxo 1.5 (Bosch) 1996 to 2000 
104.99 on: 40 Nm + 300° + 5° 


— Not applicable, or information not 
available 


Bolt length: <197.5mm 
40 
+ 260° 


40N 

20 + 45? 
90 to 130 
40 to 50 
70 LkC 
250 

140 

90 


1360 cm? / 1527 cm? 


CIT 2 


Bolts «184.4 mm below head 
20! 
+ 260° + 5° 


40N 

20 + 45° 
70 + 45° 
40 + 20° 
65 LkC 


CITROEN 


Saxo 1.5 (Lucas) Picasso 2.0 HDi ZX 1.4D (Lucas) ZX 1.4D (Bosch) 
1996 to 2000 2000 1995 to 1998 1995 to 1998 


e TUDS/L/L3 VJZ/VJY 42/40kW ` | DWIOTD/LS RHY 66kW TUD3Y/L K9Y SOHC 37kW TUD3Y/L K9Y SOHC 37kW 
Capacity (cm?) / cylinders ......................... 1527/4 1997 / 4 1360/4 1360/4 
Compression ration / pressure ............ bar | 23.0/_ 17.6 / 2251. 2057 
Torque output ...... hdc Nm | 95 _ 0 0 0 
Oil pressure ................... idle [running] bar | [24.0] [4.0] [3.5] [3.5] 
Eet eher rn a tnnt °C | 90 90 80 80 
Valve clearances - inlet (mm) .................... 0.15 0.15 + 0.08 0.15 x 0.08 
- exhaust (mm) .............. 0.30 0.30 + 0.08 0.30 + 0.08 
ME Oo ca neret 1-3-4-2 1-3-4-2 
bio. A CYIINGSMPOSILION cccnsrarnsssersnnnseneenessies FE 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure .......... Mete A 
Fuel system 
lolo cioe o REM e rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity ....................... M1% 


800 + 50 
5100 + 125 
25 


800 + 25 
5450 + 125 
29 


5100 + 125 
2.5 


Static timing method... eent Dial gauge e e 

Timing dimension................................mm | Dimension on pump Dimension on pump Dimension on pump 
Crankshaft position ........................ mmf[] |. m ` 

Turbo type / ref / pressure ................... bar | _ ss a 

Injection pump make ............................-. Lucas Lucas Bosch 

Injection pump part mo... DPC / 8444 B425/482/660 TUD100 DPC 8443 TUD200 VER311 
Injector Make / type... CAV 

lBjeGtoriparb ios arra RDN 12SDC 6849 

Ad SE ra Indirect DPC 

Injection opening pressure, New fused]...bar | 130.0 + 5.0 


Glow plugs 


Beru/Bosch 
0100 221 144 / 0250 202 001 


Beru/Bosch 
0100 221 144 / 0250 202 001 


Bosch/Beru 
0 250 201 033/0 100 226 188 
110/ 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... i 165/70x13: 165/65x14 

“ESN as Æl Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van bar 


22/20 


Toe-in (+) / Toe-out (-)..................... -1.0 to -3.0 PAS: 1.0 to 3.0 
(Cabecera s tt RETE -40' + 30' 

Saa n aa 2°13'+30 PAS: 3°14'+30' 
12°41’ A0 PAS: 12742240 


-1.0 to -3.0 PAS: 1.0 to 3.0 
0 x 40' 

1°30" x40 PAS: 3°40" 
10°45’ + 40 


-1.0 to A0 PAS: 1.0 to 3.0 
0° + 40' 

1°30’ + 40’ PAS: 3°40’ 
10°45’ + 40’ 


1.49 to 6.39 
59 + 20' 


2.5 to 6.0 
x40 


2.5 to 6.0 
-T + 40' 


227 7 Say 
PGR > "Ss, 


NS 77, 
PES 


THE 
BOOK 


Saxo 1.5 (Lucas) Picasso 2.0 HDi 
1996 to 2000 2000 
Torque wrench settings 
Cylinder head - stage 1 Bolts <184.4 mm below head ` | 20 
20! 60 


+ 260° + 5° 220° + 5° 


Main bearings 

Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 

Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


Saxo 1.5 (Lucas) 1996 to 2000 

' 01.99 on: 40 Nm + 300° + 5° 

ZX 1.4D (Lucas) 1995 to 1998 

‘Bolt length below head: <121.5 mm Bolt with guide 
boss: <125.5 mm 

ZX 1.4D (Bosch) 1995 to 1998 

‘Bolt length below head: «121.5 mm Bolt with guide 
boss: <125.5 mm 


— Not applicable, or information not 
available 


CIT 4 


ZX 1.4D (Lucas) ZX 1.4D (Bosch) 
1995 to 1998 1995 to 1998 


40N 

20 + 45° 
90 to 130 
40 to 50 
70 LkC 


40N 

20 + 45° 
90 to 130 
4010 50 
T0 LkC 


425 AC:40 
19 

24 

WT WT 
9.0 9.0 
96 96 


425 AC: 4.0 
1.9 
2.4 


1360 cm? / 1527 cn 


CIT 5 


Ð RN C l j R O E N 
S 


SC 
Ree ZX 1.8D (Lucas) ZX 1.8D (Bosch) ZX 1.9D (Lucas) ZX 1.9D (Bosch) 
BOOK 1993 to 1996 1993 to 1996 1992 to 1996 1992 to 1996 


Engine 
Engine type/code....................... sss XUD7/L ASA SOHC 43.5KW XUD7/L A9A SOHC 43,5kW XUD9A/L D9B SOHC 51kW XUD9A/L D9B SOHC 51kW 
Capacity (cm3) / cylinders......................... | 1769/4 1769/4 1905/4 1905/4 
Compression ration / pressure ............ bar | 23.0/_ 230/ 23.0/_ 
item rt ua Nm | 90 0 90 
Oil pressure ................... idle [running] bar | [3.5] [8.5] [3.5] 
ër Se Ile °C | 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 + 0.08 0.15 + 0.08 0.15 x 0.08 0.15 + 0.08 
- exhaust (mm) .............. 0.30 « 0.08 0.30 + 0.08 0.30 + 0.08 0.30 + 0.08 
ho;oc:7 s a 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 


No. 1 cylinder position .............................. FE FE FE 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure eren 
Fuel system 
ELORE ee rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity ........: — M1% 
Static timing method................................ 
Timing dimension................. Só mm 
Crankshaft position ........................ mm [?] 


Turbo type / ref / pressure ................... bar 


800 + 50 
5100 + 125 
2.5 


800 + 50 
5150 x 125 
25 


800 + 50 
5100 + 125 
2.5 


800 + 50 
5100 + 125 
2.5 

Plunger travel 
0.9 

TDC [0] 


Dimension on pump 


Dimension on pump 


1.07 (AT 0.98] 
TOC [0] 


Injection pump make ................................ Lucas Bosch Lucas Bosch 

Injection pump part mo... Een 0523 B930A 523 VER171/2 XUD101 8443 B952B. 99>: B953C | VER 425/1 XUD 201 
Injector Make / type .............aaaaaasasisvvvvrerur CAV Bosch CAV Bosch 

INjEStor alt no... narn E RDNOSDC 6850D DNOSD 256/ RDNOSDC 6751D DNOSD «299A 
HVID AT Tk Indirect DPC Indirect VER Indirect DPC Indirect VER 
Injection opening pressure, New [used]...bar | 130.0 + 5.0 130.0 + 5.0 125.0 + 5.0 130 +0 -5.0 


Glow plugs 
Baa Beru/Bosch 
Bee 0100 221 133 / 0250 201 019 

ERECTAE dii 11713 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/13 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/18 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/13 


Brakes 
minimum friction material thickness 


aenaveseevtneveeessevivoeseneneveeuevees 


Tyres - Saloon / Hatch i 175/65x14 175/65x14 
-iEetate d Vinos... om... j 


175/65x15 175/65x14 


2.2/2.1 24722 2212.1 221241 


-1,0 to -3.0 PAS: 1.010 3.0 
0° + 40' 

190 + 40° PAS: 3° + 40’ 
10°45 + 40’ 


-1.0 to -3.0 PAS: 1.0 to 3.0 
0+ 40 

1°30’ + 40' PAS: 3° + 40° 
10°45’ + 40° 


“1.0 to -3.0 PAS: 1.0 to 3.0 
0° + 40° 

1°30" 40° PAS: 3° + 40’ 
10°45’ + 40° 


-1.0 to -3.0 PAS: 1.0 to 3.0 
0 +40’ 

130 + 40’ PAS: 8° + 40’ 
10°45’ + 40’ 


2.510 6.0 
-P + 40 


2.5 to 6.0 
-1? + 40' 


2.5 to 6.0 
“P+ 40' 


2.5 to 6.0 
«T? + 40’ 
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Vii S QW, 
Haynes 
gem ZX 1.8D (Lucas) ZX 1.8D (Bosch) ZX 1.9D (Lucas) ZX 1.9D (Bosch) 
BOOK 1993 to 1996 1993 to 1996 1992 to 1996 1992 to 1996 


Torque wrench settings 
Cylinder head - stage 1....................... Nm 


ITEM 


yani ceri 20 +70°N 20 4 70 N 20 * 70^ N 20470 N 


m — 35, 70 35, 70 70 70 
Sr 40 + 60° 40 + 60° 40 + 60° 40 + 60° 

pam 35 35 35 

—! 50 90 

B coss On 320 320 

—Ó—— C —À 190 190 

A 90 90 


EE Nm 22 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
Dl — —— Nm 
Injection pump mounting bolts ........... 
Injector pipe Unions............................. 


Capacities 


22 


ee 425 AC: 4.0 425 AIC: 4.0 425 A/C: 4.0 
htscrem evel i i i 19 19 19 
Automatic transmission 24 24 24 
Jr TT eene i WT WT WT 
ellene Ee 9.0 8.5 8.5 


[1:1] TEE SCRITTE TRI i 56 56 56 


Notes 


ZX 1.8D (Lucas) 1993 to 1996 
'Bolt length below head: «121.5 mm Bolt with guide 
boss: $125.5 mm 

ZX 1.8D (Bosch) 1993 to 1996 
‘Bolt length below head: <121.5 mm Bolt with guide 
boss: <125.5 mm 

ZX 1.9D (Lucas) 1992 to 1996 
'Bolt length below head: «121.5 mm Bolt with guide 
boss: «125.5 mm 

ZX 1.9D (Bosch) 1992 to 1996 
‘Bolt length below head: «121.5 mm Bolt with guide 
boss: «125.5 mm 


10 
H19257 


1769 cm / 1905 cm 


— Not applicable, or information not 
available 
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SLIDES | ZX 1.9D (Lucas) ZX 1.9D (Bosch) ZX 1.9D Turbo (Bosch) ZX 1.9D Turbo (Lucas) 
1995 to 1998 1995 to 1996 1992 to 1996 1992 to 1998 


Engine 

Eiifiieitype/Gode.... usitate XUD9A/L DIB SOHC 51KW XUD9AY/L3 DJY SOHC 50kW ` | XUDOTE/L D8A Turbo 67.5kW XUD9T/L D8A Turbo 67.5kW 

Capacity (cm?) / cylinders................. Mn 1905/4 1905/4 1905/4 1905/4 

Compression ration / pressure ............ bar | 230/ 230/ _ 218/ = 21.8/_ 

Tongue e Nm | 90 90 202 202 

Oil pressure ................... idle [running] bar | [3.5] [3.5] [4.9] [4.9] 

Giltempeature «....... conn °C | 80 80 80 80 

Valve clearances - inlet (mm) .................... 0.15 + 0.08 0.15 + 0.08 0.154 0.08 0.15 + 0.08 
- exhaust (mm) .............. 0.30 + 0.08 0.30 + 0.08 0.30 + 0.08 0.30 x 0.08 

Heen een 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 

No. 1 cylinder position seent FE 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 


fors 0220 Cedere tapered rpm | 800250 800 + 50 800 + 50 
Maximum (no load) speed ................. rpm | 5150 + 125 5150 + 125 5050 + 125 5050 + 125 
Smoke test/opacity ........................ M1% | 25 25 25 25 
Statictiminamethod EE Dial gauge Plunger travel Plunger travel Dial gauge 

Timing dimension.......................... „mM | Dimension on pump 09 0.66 Dimension on pump 
Crankshaft position ........................ mm [| |. TDC [0] TDC [0] TDC [0] 

Turbo type / ref / pressure ................... bar | _ : KKK K14 / Garrett T2* KKK K14 / Garrett T2" 
Injection pump make .......................... Lucas Bosch Bosch Lucas 

Injection pump part no................... XUD101 8443 3B980A VER 425/6 XUD 211 VER 445 XUD 203 XUD 103 

Injector Make / type ..............................-. CAV Bosch Bosch CAV 
PIANOS ccissssassconscisosnetavceen ccitrt rtu: RDNOSDC 6751D DNOSD 299A DNOSD 299 " 

HESE EE Indirect DPC Indirect VER Indirect VER Indirect 


Injection opening pressure, New eech, ber | 125.0 + 5.0 130.0 «0 -5.0 175.0 45.0 -0 
Glow plugs 
"geen Beru/Bosch 

——— E 0100 221 133 / 0250 201 019 


Beier 11/12 


175.0 45.0 -0 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/12 


Beru/Bosch 
0100 226 186 / 0250 201 039 
11/12 


Beru/Bosch 
0100 226 186 / 0250 201 039 
11/12 


Brakes 
minimum friction material thickness 


geravassaprnevasoeoyieseodneseeveneveee 


Tyres - Saloon / Hatch....................... ize | 175/65x14 
o EIÐ / Nón Hana liði Í 


175/65x14 175/65x14 


175/70x14 
175/70x14 
2.3/2.1 


22124 2.2/2.1 2.4/2.2 


"rn 


-1.0 to -3.0 PAS: 1.0 to 3.0 
0 + 40' 

1°30’ + 40’ PAS: 3? + 40' 
10°45” + 40’ 


“1.0 to -3.0 PAS: 1.0 to 3.0 
0° + 40’ 

130 £40 PAS: 3° + 40’ 
10°45 + 40’ 


-1.0 to -3.0 PAS: 1.0 to 3.0 
0° + 40° 

1°30" +40’ PAS: 3° + 40° 
10°45 + 40’ 


-1.0 to -3.0 PAS: 1.0 to 3.0 
0° + 40’ 

1°30’ + 40’ PAS: 3° + 40° 
10°45” + 40’ 


2.5 to 6.0 
-1? x 40 


2.5 to 6.0 
-T + 40' 


2.5 to 6.0 
-1° +40 


2.5 to 6.0 
-1° + 40' 
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ZX 1.9D (Lucas) ZX 1.9D (Bosch) ZX 1.9D Turbo (Bosch) ZX 1.9D Turbo (Lucas) 
1995 to 1998 1995 to 1996 1992 to 1996 1992 to 1998 


Torque wrench settings 

Cylinder head - stage 1 20 
60 
20 (oiled) 
+ 220° 


20+70°N 20+70°N 20 + 70 N 20+70°N 
70 70 70 70 
40 + 60° 40 + 60° 40 +51° 40 + 50° 
35 35 
50 
320 
190 
90 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting boits 
Injector pipe unions 


Capacities 


425 AC: 4.0 425 AC: 4.0 425 A/C: 4.0 
19 19 18 

24 

WT 

8.5 

96 


ZX 1.9D (Lucas) 1995 to 1998 

"Bolt length below head: «121.5 mm Bolt with gui 
boss: «125.5 mm 

ZX 1.9D (Bosch) 1995 to 1996 
‘Bolt length below head: «121.5 mm Bolt with gui 
boss: «125.5 mm 

ZX 1.9D Turbo (Bosch) 1992 to 1996 
'0.66 to 0.76 bar @ 2000 rpm 

Bolt length below head: «146.5 mm Bolt with gui 
boss: «150.5 mm 

ZX 1.9D Turbo (Lucas) 1992 to 1998 

10.66 to 0.76 bar @ 2000 rpm 

*Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 


H19257 


1905 cm? 


— Not applicable, or information not 
available 


ZX 1.9D Turbo (Bosch) ZX 1.9D Turbo (Lucas) Xsara 1.5 D (Lucas) Xsara 1.5 D (Bosch) 
1995 to 1998 1997 to 1998 1998 to 2000 1998 to 2000 


TUDS L3 VJZIY SOHC 42/40kW Í 


XUDOTEY/L3 DHY Turbo 66kW ` | XUD9TEY/L3 DHY Turbo 66KW | TUDS L3 VJZ/Y SOHC 42/40kW 


E ða 


Capacity (cm?) / cylinders......................... 1905 /4 1905/4 1527 /4 1527 /4 
Compression ration / pressure ............ bar | 21.8/_ 21.8/ _ 230/. 230/. 
let Hl Nm | 202 202 95 95 
Oil pressure urinii idle [running] bar | 14.9] (4.9] [4.0 @ 4000] [4.0 @ 4000] 
leet °C | 80 80 90 90 
Valve clearances - inlet (mm. 0.15 + 0.08 0.15 + 0.08 | 0.15 0.15 

- exhaust (mm) .............. 0.30 + 0.08 0.30 x 0.08 0.30 
Injectionforder:..... eege ien gus 1-3-4-2 1-3-4-2 


No. 1 cylinder position e FE 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................- 
Fuel system 
PRG 2, Mts rene ERES rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity nd M1% 
Static timing method................................. 
Timing dimension........................... v. TM 
Crankshaft position ........................ mm P 
Turbo type / ref / pressure ................... bar 
Injection pump make ...................... ne 
Injection pump part no................. ee 
Injector Make / type... 
Injectór pano. F ST — 
ITI GO HOT EV DO error etter eret tent 
Injection opening pressure, New se), ber 
Glow plugs 
ee  — a Beru/Bosch 

——— — — 0100 226 186 / 0250 201 039 
eonim tid ffs 11/12 


800 + 50? 
5450 + 125 
25 


800 + 50 
5050 + 125 
RS 
Hunger travel 
0.66 
TDC [0] 


5450 + 125 
25 
Refer to wsm 


5050 + 125 

TE 

Plunger travel 

0.66 

TDC [0] 

KKK K14 /Garrett T2' 
Lucas 

XUD 110 


Bosch 
VER 445 XUD 210 
Bosch 

DNOSD299 - 
Indirect VER 
175.0+5.0-0 =- 


Lucas 
R8444B662B 


RDN 12SDC 6849 E 
Indirect DPC 
130 to 135 


Indirect 
175 


Indirect VER 
115 to 125 


Beru/Bosch 
0100 226 186 / 0250 201 039 
11/12 


Beru/Champion 
A0 100 226 188 / C625 037 00 
11/9 


Bosch 
0 250 201 033 
11/9 


Brakes 
minimum friction material thickness 


peresevesepesesesesexexenesavesecoeso 


Tyres - Saloon / Hatch....................... j 175/70x14 
- Estate / Van... ss Size | 175/70x14 

Pressure - front / rear - Saloon / Hatch...bar | 2.3/2.1 
c bar 


175/70x14 
175/70x14 
2.3/2.1 


175/65x14: 185/65x14 
185/65x14 

22/22 22723 
2.2/2.3 


175/65x14: 185/65x14 
185/65x14 
2.2/22:23/22 
2.3/2.2 


-1,0 to -3.0 PAS: 1,0 to 3.0 -1,0 to -3.0 PAS: 1.0 to 3.0 5210 -1.5 + 1.0 
(? + 40' 0° + 40’ 0°+1° (if? 
1390 240 PAS: 3° + 40° 1°30’ 240 PAS: 3? + 40' 1°30 + 40° 1°30' + 40' 


10°45’ + 40° 10°45’ + 40° 10750" + 1' 10750 + 1' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 2.5 to 6.0 
cong. GENTE RMN eae “7? x40 


2.5 to 6.0 
d + 40 


4.5 + 1.0 
-1%20' + 40' 


4.5 + 1.0 
-120' + 40' 
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MØ it. 
Haynes 
KR ZX 1.9D Turbo (Bosch) ZX 1.9D Turbo (Lucas) Xsara 1.5 D (Lucas) Xsara 1.5 D (Bosch) 
1995 to 1998 1997 to 1998 1998 to 2000 1998 to 2000 


Torque wrench settings 
Cylinder head - stage 1 ....................... Nm 


DIT 
DTD 


b ooa: Sul 20 « 70^ N 
TT sssi ssssivcorvorsrsvuvessssssscsss Nm | 70 
Crankshaft pulley bolt ......................... Nm | 40« 50? 
Camshaft pulley bolt ........................... Nm 
Flywheel [driveplate] bolt..................... Nm 50 
EE SE Nm 320 
Eosi oc estem 190 
j— 90 
too RR Nm 22 
Clutch pressure plate bolts .................Nm 20 
Injection pump sprocket...................... Nm 50 
l SRI o RR, Nm 90 
Injection pump mounting bolts ........... Nm | 22 
Injector pipe unions...........................- 20 
Capacities 
E E a litres 
GEN ic arene ite litres 
Automatic transmission .................... litres 
EL e E. litres 
mn AE 
OI el | 


20 « T0 N 
70 

40 + 50? 
35 


425 AC: 4.0 
19 


425 AC: 4.0 
19 


Notes 


ZX 1.9D Turbo (Bosch) 1995 to 1998 
'Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

ZX 1.9D Turbo (Lucas) 1997 to 1998 

10.66 to 0.76 bar € 2000 rpm 

*Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

Xsara 1.5 D (Lucas) 1998 to 2000 

' Bolt length below head «184.4 mm 

* With A/C: 825 + 25 rpm 

* Champion: 12 Nm 

Xsara 1.5 D (Bosch) 1998 to 2000 

'Bolt length «184.4 mm below head 

* With A/C: 825 + 25 rpm 


H19257 


1905 cm? 


EX 


— Not applicable, or information not 
available 


1527 cn 


CITROEN 


Xsara 1.8 D Xsara 1.9 D (Bosch) Xsara 1.9 D (Lucas) Xsara 1.9 SD 
1998 to 1999 1998 to 2000 1998 to 2000 1998 to 2000 


Engine type/code essees XUD7 L3 A9A SOHC 43kW XUD9A L3 DJY SOHC 50KW XUD9A L3 DJY SOHC 50kW XUD9BSD L4 DHV Turbo 55kW 
Capacity (cm?) / cylinders......................... 1769/4 1905 / 4 1905/4 1905/4 
Compression ration / pressure ............ bar | 230/. 23.0 /. 230/. 21402 
N'oraueroutput eee Nm | 100 110 110 135 
Oil pressure ....................idle [running] bar | [4.0] [4.0] [4.0] [4.0] 
ët errereen °C 190 90 90 90 
Valve clearances - inlet (mm) .................... 0.20 + 0.5 0.15 + 0,5 0.15 + 0.5 0.15 + 0.8 

- exhaust (mm) .............. 040 + 0.5 0.40 + 0.5 0.40 + 0.5 0.30 + 0.8 
iiectionordarininasin: EE 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 

FE FE FE 


NA FE 
Cooling system NE 
Thermostat opening temperature ......... °C | 89 to 95 
Radiator cap pressure ........................ 14 
Fuel system 


89 to 95 
14 


89 to 95 89 to 95 
14 14 


Idle speed ......... —— (— rpm | 850250 - 850 + 50 850 + 50 875 + 25 N/A 
Maximum (no load) speed ................. rpm | 5100 + 125 5150 + 125 5150 + 125 5100 + 125 
Smoke test/opacity ........................ M1% | 25 25 25 3.0 

Static timing method................................. Dial gauge Plunger travel Peg Rotor lift 
Buppen. ene mm | Dimension on pump 0.9 Dimension on pump 0.74 

Crankshaft position ........................ mm [7] TDC TDC TDC 

Turbo type / ref / pressure Där! = a " KKK 0.3 to 0.4 bar 
Injection pump make ................................ Bosch Lucas Bosch 


Injection pump part mo... eene: XUD LP05 R753 XUD 211 VE 4/8F 2300 R 753 
Injector Make / type ............................—..—— 
lee Dart TIO. we ninh 
oun EEN 
Injection opening pressure, New [used]...bar 
Glow plugs 

EAR. SN Bosch Bosch Beru 

Er Prat ii i sas aig 0 502 010 33 0502 010 33 0100226326 


M crue 8 e 11/75 


KCA 17 S 42 
VE4/8F 2300 R753 ECU control 
165 + 5 


Indirect 
140 


XUD LP05 
140 


XUD LP04 


Brakes 
minimum friction material thickness 


OTTO 


Tyres - Saloon / Hatch....................... | 175/65x14 175/65x14 

- Estate Van... ss Size | 185/65x14 185/65x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/2.2 2.2/2.2 
- Estate / Van bar | 2.3/2.3 23/23 
Front suspension / wheel alignment 


175/65x14 
185/65x14 
2.2/2.2 
2.3/2.3 


175/65x14 
185/65x14 
Ke [ll 
23/23 


Toe-in (+) / Toe-out (-)..................... mm[]]-15z10 . -1,5 £ 1.0 -1.5 + 1.0 -1.5 + 1.0 
UID ER. lai c ERU 0t 0°+1° 0°+1° 0°+1° 
Em 1°30' x A0 1°30’ + 40' 1°30’ + 40' 1°30’ + 40' 


"SEH 10°50’ + 1’ 10°50’ + 1’ 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 45210 
CARD Oli sc sotecc cte ae -1°20 + 40’ 


10°50’ + 1° 10°50" + 1" 


4.5 + 1.0 
-120' + 40° 


4.5 + 1.0 
-1920' + 40° 


4.5 + 1.0 
-1°20 + 40' 
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Xsara 1.8 D Xsara 1.9 D (Bosch) Xsara 1.9 D (Lucas) Xsara 1.9 SD 
1998 to 1999 1998 to 2000 1998 to 2000 1998 to 2000 


Torque wrench settings 
Cylinder head - stage 1......................, 


DIDI 


ML 


Big-end bearings....................... ee 20 +70°N 20 +70°N 20+70°N 20+70°N 
Main beggen ee erectae Nm | 70 70 70 15 + 60° 
Crankshaft pulley bot. Nm | 40+51° 40 + 61° 40 +51° 40 + 51° 
Camshaft pulley bolt ........................... Nm | 45 45 45 45 
Flywheel [driveplate] bolt..................... Nm | 48 48 48 48 
Berbourg, conci M24: 320 M20: 250 M24:320 M20: 250 M24: 320 M20: 250 M24: 320 M20: 250 

a ions WSM 

/—s 85 


Glow DIM Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
WANDS resina Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 
Capacities 


OG EA. 425 AMC Am 

— ——— i ; l wë z À : 2.0 
Automatic transmission .................... i 

BEE, S litres 

Goalifiq syetem..................... nee litres 

DEM E litres 


Notes 


Xsara 1.8 D 1998 to 1999 
‘Bolt length below head: «125.5 mm Bolt without 
guide boss: «121.5 mm 

Xsara 1.9 D (Bosch) 1998 to 2000 

'Bolt length below head: «121.5 mm Bolt with guide 
boss: «125.5 mm 

Xsara 1.9 D (Lucas) 1998 to 2000 

'Bolt length below head: «121.5 mm Bolt with guide 
boss: «125.5 mm 

Xsara 1.9 SD 1998 to 2000 

' Bolt length below head «125.5 mm 


10 
H19257 


1769 cm? / 1905 cm? 


— Not applicable, or information not 
available 


CITROEN 


Xsara 1.9 TD Xsara 1.9 D Xsara 2.0 HDi BX 17 
1998 to 2000 1998 to 2000 1999 to 2000 1987 to 1993 


Engine 

Bigiietypae/codo............ e XUD9TE L3 DHY Turbo 66kW ` | DW8 WJZ SOHC EGR 51kW DW1OTD/L3 RHY SOHC 66kW | XUD7 161A SOHC 44kW 

Capacity (cm?) / cylinders......................... 1905/4 1868 / 4 1997 /4 1769/4 

Compression ration / pressure ............ bar | 218/. 230/ 17,6 / 230 + 5 23.0/ _ 

Torleik sd Nm | 196 Æ 205 0 

OU pressure ................... idle [running] bar | 2.5 [4.9 @ 4000] 1.8 [8.7 @ 2000] [3.8] 1 [3.5] 

Oil temperature een °C | 90 80 80 80 

Valve clearances - inlet (mm) .................... 0.20 + 0.5 0.15 + 0.05 0: Hyd. 0.15 + 0.08 
- exhaust (mm) .............. 0.40 + 0.5 0.30 + 0.05 0: Hyd. 0.30 + 0.08 

ASUS ET 5 Seems 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 

NOP TPCVIMGSTOOSIUION ....22.aao1scsrransnnsssnnns FE FE 


Cooling system 
Thermostat opening temperature ......... °C | 891095 83 83 
Radiator cap pressure ......................... 14 14 
Fuel system 


81 4.87 >: 88 
1.0 


[esp Do Manni aa rpm | 850250 800 + 25° 750 + 50 
Maximum (no load) speed .................pm | 5150 + 125 5350 + 125 5100 + 125 
Smoke test/opacity ........................ M1% | 30 3.0 25 

E us. unu Peg Peg Dial gauge 

Timing dimension............................... mm | Dimension on pump 0.58 + 0.04! Dimension on pump 
Crankshaft position ........................ mm [°] | TDC [TDC hole] 


Turbo type / ref / pressure ................... bar | KKK 03/ Garrett GT15* 


Injection pump make .............................. Lucas Bosch Roto Diesel 
Injection pump part no... XUD 110 EDC 15C2 R8443B264F 
Injector Make / type .................................. e E Bosch Roto Diesel 
[ice CL o f —— A KCA 208106 ` RDNOSDC 6850 C 
TEE R8445B 081A VE4/537 Direct EDC 15C2 Indirect DPC 052 


Injection opening pressure, New sel ber | 150 120° 
Glow plugs 
e ee e 7. Bosch 


E 0 100 226 186 


200 to 1350 11515 


Beru/Champion 
0100226371 / CH185 


Bosch 
0250201 019 


Bosch/Champion 
0250 202 032 / CH170 


Brakes 
minimum fríction material thickness 


175/65x14 
185/65x14 
22122 
2.3/2.3 


Tyres - Saloon / Hatch....................... i 175/65x14 

- Estate NaM að Size | 185/65x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/2.2 
- Estate / Van. bar | 2.3/2.3 
Front suspension / wheel alignment 


175/65x14 
185/65x14 
22/22 
23/23 


165/70x14 
165/70x14 
2.0/2.0 
2.3/2.5 


Toe-in (+) / Toe-out (-)..................... mm [] | -1.5+ 1.0 -1.5 x 1,0 -1.5 + 1.0 0 to -3.0 

Keiers e er Wetz (EAR Heck 0° + 30 

sa iom c NM E 1*90' + 40’ 1°30’ + 40° 1°30’ + 40° 2°35" 
erem E 10°50’ + 1 10°50 + 1’ 10°50’ + 1° 11°58" 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm PI | 45210 
(o 7 MEME. Mecca -1°20' + 40° 


4.5 + 1.0 
-1^20' + 40’ 


4.5 + 1.0 
-1°20' + 40 


1.6 to 5.0 
-Q'a20 88>:-1%220 
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SS 


o. Xsara 1.9 TD Xsara 1.9 D Xsara 2.0 HDi BX 17 
SHE. 1998 to 2000 1998 to 2000 1999 to 2000 1987 to 1993 


Torque wrench settings 
Cylinder head - stage 1....................... 


HTC 


DDT 


Bes, pe, 28 204 70^ N 
Main Desi Suomi Nm | 15 +60* 
` Crankshaft pulley bet. Nm | 4051" 
Camshaft pulley bolt ........................... Nm 
Flywheel [driveplate] bolt..................... Nm 
i — — M24: 320 M20: 250 


20 +70°N 

25 + 60° 

197 

43 

48 

320 M20: 250 


20+70°N 

70 

40 + 60° 

43 

48N 

M24: 320 M20: 250 


Basacs4pésatsasasauscsastesepesevasestetesos 


———— 85 85 80 Alloy: 90 
BN DUNS siiis: sain Å Nm 22 
Clutch pressure plate bolts ................. Nm 22 
Injection pump sprocket...................... Nm 50 
(Oe Nm 90 
Injection pump mounting bolts ........... Nm 18 
Injector pipe Unions............................. 20 


Capacities 


WV 425 NC:40 
Automatic transmission .................... 
[ CI OL, s eec a MN litres 
CooliRg:SyStem............ onere 
WV rrt 


Notes 


Xsara 1.9 TD 1998 to 2000 
'Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

*0.66 to 0.76 bar @ 2000 rpm 

Xsara 1.9 D 1998 to 2000 

'Lucas Varity DPC pump available as alternative 
"With A/C: 875 + 25 

*Lucas: 142 to 149 

*Bolt length «125.5 mm below head 
*or Lucas LRC6736001 

Lucas: Dimension on pump 

Xsara 2.0 HDi 1999 to 2000 

' Bolt length «133.3 mm below head 


- Not applicable, or information not 1868 cm? / 1997 cm? 


available 


BX 17 BX 17 Turbo BX 17 Turbo BX 19 
1987 to 1993 1988 to 1993 1988 to 1993 1987 to 1994 


XUD7TE ABA SOHC Turbo 66kW | XUD7TE ABA SOHC Turbo 66KW | XUD9A DIB SOHC 51KW 


Engine 
Endine type/eotdgi.eeciieieee ecrire 


XUD7 161A SOHC 44kW 


Capacity (cm?) / cylinders......................... 1769/4 1769/4 1769/4 1905/4 

Compression ration / pressure ............ bar | 23.0/_ 220/ _ 220/ _ 230/ 

Mo TOT — Nm | 0 0 0 0 

Oil pressure sirsie idle [running] bar | [3.5] [3.4] [3.4] [3.5] 

Oil temperature... nannten: °C | 80 80 80 80 

Valve clearances - inlet (mmm)... 0.15 x 0.08 0.15 + 0.08 0.15 x 0.08 0.15 + 0.08 
- exhaust (mm) .............. 0.30 + 0.08 0.30 + 0.08 0.30 + 0.08 0.30 + 0.08 

mea nesae oC LONE mss. 1-3-4-2 1-3-4-2 

No. 1 cylinder positión... ines nenne 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ....................... 
Fuel system 
iso. REEL rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity ........................ M1% 


750 + 50 
5100 x 150 
25 


5100 x 150 
2.5 


4800 + 100 
2.5 


Static timing method................................. Dial gauge Dial gauge Dial gauge Dial gauge 
Timing dimension............................... mm | 0.9 ABDC Dimension on pump 0.8 ABDC Dimension on pump 
Crankshaft position ........................ mm [^] | TDC peg [TDC hole] TDC peg [TDC hole] 


Turbo type / ref / pressure ................... bar 


Injection pump make ................................ Bosch Roto Diesel Bosch Roto Diesel 
Injection pump part no.................... n VERITIA R8443B451B R8443B451B R8443B380A 
Injector Make / type............. ren Bosch Roto Diesel Bosch Roto Diesel 
TN + DINGOD QUO RDNOSDC 6862 C DNOSD 289 RDNOSDC 6751 C 
Mpstioniupe. sss Indirect VER Indirect DPC 058 Indirect VE R 316 Indirect DPC 057 
Injection opening pressure, New [used]...bar | 13045-0 139015 13025 125 + 5 


Glow plugs 
feet Ee Me OE Ea 
—————— 0250 201 019 


asewsasesopsaus4saseossaseseseevaseseee 


Bosch 
0 250 201 019 


Bosch 
0250 201 019 


Bosch 
0 250 201 019 


Brakes 
minimum friction material thickness 


TTT 


Tyres - Saloon / Hatch....................... i 165/70x14 

=) Estate Manes... BRI Size | 165/70x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.0/2.0 
- Estate / Van. bar | 2.3/2.5 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 


165/70x14 
165/70x14 
2.0/2.0 
2.3/2.5 


165/70x14 
165/70x14 
2.0/2.0 
23/25 


165/70x14 
165/70x14 
2.0/2.0 
2.3/2.5 


0 to -3.0 
0° + 30’ 
2 £35 
11°58 


0 to -3.0 
0° + 30’ 
2° +35" 
11°58 


Din -3.0 
0° + 30’ 
2° £35 
11°58" 


0 to -3.0 
0° +30 
2395 
11°58’ 


Toe-in (4) / Toe-out (-) 1,6 to 5.0 
Camber -F +20 88p:-1°+20 


1.6 to 5.0 
-T? + 20' 


1.6 to 5.0 
-19 + 20' 


1.6 to 5.0 
“1° + 20 
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BX 17 BX 17 Turbo BX 17 Turbo BX 19 
1987 to 1993 1988 to 1993 1988 to 1993 1987 to 1994 


Torque wrench settings 
| Cylinder head - stage 1....................... 


Camshaft pulley bolt ........................... 
Flywheel [driveplate] boit..................... 
td 
Bn O ie T a NIA E. 
sand Alloy: 90 
coo 70 — 
Clutch pressure plate bolts ................. 
Injection pump sprocket...................... 
ES rar N, 
Injection pump mounting bolts 
Injector pipe unions...........................-- 
Capacities 
Se O enne litres 
ae litres 
Automatic transmission .................... litres 
EE m litres 
Cooling system — litres 
REIR Ies... mtt. Ø litres 


H19257 


1769 cm? / 1905 cm? 


— Not applicable, or information not 
available 


BX 19 Xantia 1.9D (Lucas) Xantia 1.9D (Bosch) Xantia 1.9D (Bosch) 
1988 to 1994 1993 to 1996 1993 to 1996 1995 to 1996 


Engine bpeicode riarann XUD9A D9B SOHC 51kW XUDSA/L DIB SOHC 51kW XUD9A/L D9B SOHC 51kW XUD9A/Y DJY SOHC 50kW 
Capacity (cm?) / cylinders......................... 1905 / 4 1905/4 1905/4 
Compression ration / pressure ............ bar 230/ _ 23.0/_ 280/ _ 
OTRO DUIS elt to Nm 120 120 120 
Oil pressure ................... idle [running] bar [9.5] [3.5] [3.5] 
Oiktempefalure ...............-..-- ccn °C 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 + 0.08 0.15 + 0.08 0.15 + 0.08 0.15 + 0.08 
- exhaust (mm) .............. 0.30 + 0.08 0.30 + 0.08 0.30 + 0.08 0.30 + 0.08 
Rosetionernder........... Ass 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. 


Cooling system 
Thermostat opening temperature .........?C 
Radiator cap pressure sent 

Fuel system 


ee ee s cmm rpm | 750: 50 800 + 50 

Maximum (no load) speed ................. rpm | 5100+ 150 5150 + 125 5100 + 125 5100 + 125 
Smoke test/opacity ........................ M'!96 | 25 25 25 25 

Static timing method................................. Dial gauge Dial gauge Plunger travel Plunger travel 
Timing di ion Sin.............2 aupra eror mm | 0.9 ABDC Dimension on pump 1.07 [AT: 0.98] 1.07 [AT: 0.98] 
Crankshaft position ........................ mm [°] | TDC peg TDC [0] TDC [0] TDC [0] 
Turbo type / ref / pressure ................... bar | _ e » 

Injection pump make ...............................- Bosch Lucas Bosch Bosch 
Injection pump part no............................ K XUD101 8443 B952B. 99>: B953C | VER 425/ XUD 201 VER 425/ XUD 211 
Injector Make / type ...............................-. Bosch Bosch Bosch 
nl DNOSD 287 + RDNOSDC 6751D DNOSD +299A DNOSD +299A 
aen E Indirect VER 272.2 Indirect Indirect Indirect 


Injection opening pressure, New ee, ber | 130+5-0 125.0 + 5.0 130.0 45.0 -0 130.0 45.0 -0 


Glow plugs 
E eere eres TNS Beru/Bosch 
———— 0 250 201 019 0100 221 133 / 0250 201 019' 

tai i ee 11/ 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/ 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/ 


Brakes 
minimum friction material thickness 


Babessbesoeessectepassosepenesoteeseseno 


Tyres - Saloon / Hatch....................... j 165/70x14 
SES MEME i 165/70x14 
2.0/2.0 
Reg 23/25 


175/70x14 175/70x14 175/70x14 


23/21 23/2 23 12.1 


0 to -3.0 
0° + 30' 
2:895. 
11°58” 


0 to -3.0 
0° + 30’ 
1? + 30' PAS/90b: 3° + 30° 

13°20? + 30’ 96: 13°15" + 35° 


0to-3.0 
0° + 30' 
1° +30' PAS/96P: 3° + 30° 

13°20’ + 30° 96: 13°15" +35' 


0 to -3.0 
0° + 30’ 
1230 PAS/96b: 3° + 30° 

13°20’ + 30" 96>: 13°15" + 36" 


1.6 to 5.0 
“1420 


1.0 to 6.0 
-1715' + 20 


1.0 to 6.0 
-1°15 + 20' 


1.0 to 6.0 
-1°15 + 20' 


Torque wrench settings 
Cylinder head - stage 1 


Alloy: 90 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket................... 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
Engine oil & filter 
Gearbox 
Automatic transmission 
Final drive 
Cooling system 
Fuel tank 


Notes 


Xantia 1.9D (Lucas) 1993 to 1996 

"AT: 0100 226 186 / 0250 201 039 

*Bolt length below head: «121.5 mm Bolt with guide 
boss: «125.5 mm 

Xantia 1.9D (Bosch) 1993 to 1996 

‘Bolt length below head: «121.5 mm Bolt with guide 
boss: «125.5 mm 

Xantia 1.9D (Bosch) 1995 to 1996 

‘Bolt length below head: «121.5 mm Bolt with guide 
boss: $125.5 mm 


— Not applicable, or information not 
available 


20+ 70°N 
70 

40 + 60° 
35 

50 

320 

280 

90 
Bosch:25 Beru:20 
20 

50 

90 

22 
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BX 19 Xantia 1.9D (Lucas) Xantia 1.9D (Bosch) Xantia 1.9D (Bosch) 
1988 to 1994 1993 to 1996 1993 to 1996 1995 to 1996 


20 « 70^ N 
70 
40 + 60° 
35 
50 
320 
-| 280 
90 
Bosch: 28 Beru: 20 


4.2 

19 

24 

WT 

715  NGC85 
65 


1905 cm? 


20 « 70" N 
70 

40 + 60° 
35 

50 

320 

280 

90 
Bosch:25 Beru: 20 
20 

50 

90 

22 

20 


4.25 A/C: 4.0 
1.9 
2.4 
WT 
(A. Ach 
65 
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Xantia 1.9D Turbo Xantia 1.9D Turbo Xantia 1.9D Turbo Xantia 1.9D LPT Turbo 
1993 to 1996 1995 to 1996 1996 to 2000 1997 to 2000 


Endinattýpa/code.......m i... n... . XUDOTF/L D8B OHC Turbo 67kW | XUD9TF/Y DHX OHC Turbo 66kW | XUDOBTF/Y/L3 DHX Turbo 65kW | XUD9SD/L3 DHW LP Turbo 55kW 
Capacity (cm?) / cylinders......................... 1905 /4 1905 / 4 1905/4 1905/4 
Compression ration / pressure ............ bar | 218/ 21.8/ _ 23.0/ _ 21e 
ITO rout aaa Nm | 202 202 197 135 
Oil pressure ...................idle [running] bar | [4.9] [4.9] [4.9] [4.0 @ 4000] 
UE DEIER ee °C | 80 80 80 80 
Valve clearances - inlet mm). 0,15 + 0.08 0.15 + 0.08 0.15 + 0.08 0.15 + 0.08 
- exhaust (mm) .............. 0.30 + 0.08 0.30 + 0.08 0.30 + 0.08 0.30 0.08 
[OCMC i MEME scons 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE FE 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 

Fuel system 


HORE E acest rpm | 800250 800 + 50 800 + 50 800 + 50 A/C: 850 + 50 
Maximum (no load) speed ................. rpm | 5100 + 80 5100 + 80 5100 + 80 5150 + 125 

Smoke test/opacity ........................ M1% | 25 25 25 215 

Sere t malis) CL Sd beer Plunger travel Plunger travel Plunger travel Dial gauge 

Timing dimension............................ mm | 0.66 0.66 0.66 Dimension on pump 
Crankshaft position ........................ mm [°] | TDC [0] TDC [0] TDC [0] TDC [0] 

Turbo type / ref / pressure ................... bar | KKK K14 / Garrett T2' KKK K14 / Garrett T2' KKK K14 / Garrett T2' KKK 0.6 bar 

injection pump makeni: Bosch Bosch Bosch Lucas 

Injection pump part no... VER 445/2 XUD 203 VER 445/2 XUD 203 VP20 AS3.1 XUD BC02 XUDLPO6 

Injector Make / type ............................... Bosch Bosch Bosch CAV 

Lien EE DNOSD 299 DNOSD 299 ` RDN12 3DC 6895 

Ij SOR LV DO rasa VER VER VP20 XUD LP06 791B / 711B 


Injection opening pressure, New Keel bar | 175.0 45.0 -0 175.0 45.0 -0 175 135.0 
Glow plugs 
GEET Beru/Bosch 

ENEE 0100 226 186 / 0250 201 039 


unitum t eme II 


Beru/Bosch 
0100 226 186 / 0250 201 039 


Beru/Bosch 
0100 226 186 / 0250 201 039 


Beru/Bosch 
0100 226 186 / 0250 201 033 


Brakes 
minimum friction material thickness 

lecce c I 3.0 Break: 2.0 3.0 Break: 2.0 3.0 Break: 2.0 

[Eus cisco 20 2.0 2.0 
Tyres - Saloon / Hatch....................... i 185/65x14: 195/55x15 185/65x14: 195/55x15 185/65x14: 195/55x15 

EBR. Size | 185/65x15 185/65x15 185/65x15 

Pressure - front / rear - Saloon / Hatch...bar | Refer to car Refer to car Refer to car 
- Estate / Van. bar | Refer to car Refer to car Refer to car 
Front suspension / wheel alignment 


3.0 Break: 2.0 
2.0 
185/65x14 
185/65x14 
23/24 
Refer to car 


Toe-in (+) / Toe-out (-..................... mm [°] | 0to-30 Oto -3.0 0 to -3.0 0 to -3.0 
LESSER 0° + 30' Dr 30' 0^ + 30' 0° + 30' 
oy a, a 0 3° + 30 3° + 30 3° x30 3° + 30' 


ET 1920 £30 Dk 1315+35" | 13720 +30 96h: 1315+35" | 1320 +30 96: 13°15'+35' 1320 + 30' 90b: 13°15'+35 


Toe-in (+) / Toe-out (-)..................... mm [^] | 1.0to 6.0 
Bee, EE E -1°15 + 20 


1.0 to 6.0 
-1°15 + 20' 


1.0 to 6.0 
-1°15 + 20' 


1.0 to 6.0 
“1°15 + 20' 


Torque wrench settings 
Cylinder head - stage 1 


20 « 70^ N 

70 

40 + 60° 
Camshaft pulley bolt e 
Flywheel [driveplate] bolt 50 
Front hubs 320 

280 

90 
Glow plugs Bosch:25 Beru: 20 
Clutch pressure plate bolts 20 
Injection pump sprocket 50 
Injectors 90 
Injection pump mounting bolts 22 
Injector pipe unions 20 
Capacities 
Engine oil & filter litres | 4.25 A/C: 40 
Gearbox litres | 1.9 
Automatic transmission 
Final drive 
Cooling system 
Fuel tank 


Notes 


Xantia 1.9D Turbo 1993 to 1996 

10.66 to 0.76 bar @ 2000 rpm 

*Bolt length below head: <146.5 mm Bolt with guide 
boss: «150.5 mm 

Xantia 1.9D Turbo 1995 to 1996 

0.66 to 0.76 bar @ 2000 rpm 

*Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

Xantia 1.9D Turbo 1996 to 2000 

'0.66 to 0.76 bar @ 2000 rpm 

*Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

Xantia 1.9D LPT Turbo 1997 to 2000 

‘Bolt length below head: «125.5 mm 


— Not applicable, or information not 
available 


Xantia 1.9D Turbo 
1995 to 1996 


20 & 70* N 
70 

40 + 60° 
35 

50 

320 

280 

90 

Bosch: 25 Beru: 20 
20 

50 

90 

22 

20 


425 AC: 4.0 
1.9 
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Xantia 1.9D LPT Turbo 
1997 to 2000 


Xantia 1.9D Turbo 
1996 to 2000 


20+70°N 20+70°N 
70 70 

40 + 51? 40 + 60° 
35 35 

50 50 

320 320 

280 280 

90 90 

Bosch: 25 Beru: 20 Bosch: 25 Beru: 20 
20 20 

50 50 

90 90 

22 22 

20 20 


425 AC: 4.0 425 ` NC:40 
19 


10 
H19257 


1905 cm? 


E "S 2.0 HDi Xantia 2.0 HDi Xantia 2.1D Turbo XM 2.1D Turbo 
Ví 1 to 2000 1999 to 2000 1996 to 1999 1989 to 1995 


XUD118TE/Y/L3 P8C SOHC 80kW | XUD11ATE/L P8A Turbo 80kW 


DW1OATED RHZ Turbo 80kW ` | DW10TD RHY SOHC 66kW 


ENGINE YPGO ion cerieirar 


Capacity (cm?) / cylinders.................- 1997 /4 1997 /4 2088 / 4 2088 / 4 
Compression ration / pressure ............. bar | 17.6/280+5 176/2305 218/ 2157. 
TOf CIBO UNU Nm | 250 205 250 250 
Oil pressure ......... idle [running] bar | [3.8] [3.8] [4.9] | 14.0] 
Oiltemperatule ........... eere ecu eneren tenen °C | 80 80 80 80 
Valve clearances - inlet (MM) .................... 0: Hyd. 0: Hyd. 0: Hyd, 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
COE uon TOMAS OR RR 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 Cylinder position .............................. FE FE FE FE 


Cooling system 
Thermostat opening temperature 
Radiator cap pressure ......................... 
Fuel system 


idle speed WE ene DM. | 800450 800 + 50 800 + 50 700 + 50 
Maximum (no load) speed ................. rom | 5100 + 80 5100 + 80 5100 + 80 5150 + 125 
Smoke test/Opacity cn M1% | 20 20 25 25 

Static timing method................ m Refer to wsm Refer to wsm Dial gauge 


ECU controlled Dimension on pump 


(TDC hole] 


Timing dimension... mm 
Crankshaft position ........................ mm [7] 
Turbo type / ref / pressure ................... bar 
Injection pump make... 
Injection pump part no... 
Injector Make / type..........................- 
injector part no... oet e 
ae d o ORENSE REDE: 
Injection opening pressure, New usech, ber 
Glow plugs 
M TR Bosch/Champion — Bosch/Champion 
uno MMC 0250 202 032 / CH170 0250202032 / CH170 


Computer controlled Computer controlled 


Garrett TB0251' 
Lucas 
EPIC XUD LCO1 


Roto Diesel 

R8443 B7404? 

Roto Diesel 

RDN 12 SDC 6874C 
Indirect DPC 062 
150+5 


Bosch 
EDC 1502 
Bosch 
9625542580 
Direct EDC 15C2 
200 to 1350 


EDC 15C2 Direct 
200 to 1350 


Beru/Bosch 
0100 226 186 / 0250 201 039 


Bosch 
0250 201 019 


Brakes 
minimum friction material thickness 

Rarna eanna 3.0 Break: 2.0 

rc aa 20 
Tyres - Saloon / Hatch....................... j 205/60x15 

Selen Ee Size | 205/60x15 

Pressure - front / rear - Saloon / Hatch ...bar | Refer to car 
- Estate / Van. bar | Refer to car 


3.0 Break: 2.0 
2.0 
205/60x15 
205/60x15 
Refer to car 
Refer to car 


205/60x15 
205/60x15 
Refer to vehicle 
Refer to vehicle 


195/65x15: 205/65x15 
195/65x15: 205/65x15 
22/19 95h: 2.3/1.9 
2.4/2.4 AT 23/23 


0 to -3.0 
0? + 30' 
3 30 
13720' + 30' 


Toe-in (+) / Toe-out (-).................... mm [9] | 0to-3.0 
ECH e, Ta 0° + 30 
CDU", mtem UR cn 9:30 

TTE 13°20’ + 30° 96>: 13°15'+35" 


0 to -3.0 
0° + 30’ 
3:30 
13°20’ + 30' 969: 13°15'+35' 


0 to -3.0 
(? x 30* 
2*90' + 30' 
13°14" 


1.0 to 6.0 
-115' 2 20 


1.0 to 6.0 
-1°15 + 20' 


Toe-in (+) / Toe-out (-)..................... mm [°] | 1.0to 6.0 
Ca -1°15 + 20' 


0.5 to 6.5 
90 + 20 
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Xantia 2.0 HDi Xantia 2.0 HDi Xantia 2.1D Turbo XM 2.1D Turbo 
1998 to 2000 1999 to 2000 1996 to 1999 1989 to 1995 


Torque wrench settings 
| Cylinder head - stage 1 20' Bolt length: «146.5mm OR... 70 
60 Pilot section type: «151.5mm + 140 
1:220 + br 60 Warm up, allow to cool 


+ 180° Slacken 
70 
- » ` + 140° 
20 +70°N 20+70°N 20+70°N 20+70°N 

Main bearings 25 + 60° 25 + 60° 15 + 60° 15 + 60° 
Crankshaft pulley bolt 70 + 60° 70 + 60° 
Camshaft pulley bolt 43 43 
Flywheel! [driveplate] bolt 48N [43] —— SON 
Front hubs 320 320 

280 ` 275 

90 90 
Glow plugs Bosch:25 Beru: 20 Bosch: 25 Beru: 20 22 
Clutch pressure plate bolts 20 20 20 
Injection pump sprocket 50 50 50 
Injectors 30 90 90 
Injection pump mounting bolts 225 20 18 
Injector pipe unions 25 25 
Capacities 


45 NC:425 45 AC: 4.25 925 A/C: 4.75 
18 18 


WT 
Cooling system 85 A/C: 11.0 8.5 A/C: 11.0 
Fuel tank i 65 


Notes 


Xantia 2.0 HDi 1998 to 2000 

‘Bolt length below head: «133.3 mm 
Xantia 2.0 HDi 1999 to 2000 

‘Bolt length «133.3 mm below head 
Xantia 2.1D Turbo 1996 to 1999 
10,9 + 0.1 bar @ 2500 rpm 

XM 2.1D Turbo 1989 to 1995 

'Or Condiesel 

*Or 742A / 744B / 745B / 748E. 91>: B640 
*Hydractive suspension: 15’ + 30’ 
*Hydractive suspension: 13°28' 

5 Bolt length <146.8 mm below head 


— Not applicable, or information not 
available 


CITROEN 


XM 2.1D XM 2.10 Turbo XM 2.1D Turbo XM 2.1D Turbo 
1989 to 1991 1994 to 1996 1995 to 1999 1995 to 1996 


Engine TYPG/COGS.............csseccssenessnessnerseesn XUD11AP9A SOHC 12V 60KW | XUD11ATE/L P8B Turbo BON | XUD11ATE/Y PHZ Turbo 80kW | XUD11BTE/L P8C Turbo 80kW 
Capacity (cm?) / cylinders......................... 2138/4 2088 / 4 2088 / 4 2088 / 4 
Compression ration / pressure ............ bar | 22.5/_ 215/ 215/ _ 215/. 
aanere EE Nm | 0 250 
Oil pressure .................. idle [running] bar | [4.0] [2.5] 
OllftemperatureYl...... ea.aarnssnrnsannarnsansseo °C | 80 100 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 
so E E E 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE FE 


Cooling system 
Thermostat opening temperature ......... eG 
Radiator cap pressure ......................... : 14 
Fuel system 


85 85 AT.80 85 AT: 80 85 AT: 80 
14 


POE eerte Cu eRe ed 775 +25 715325 

Maximum (no load) speed ................. rpm | 5150 + 125 5150 + 125 5150 + 125 5100 + 75 
Smoke test/opacity en M1% | 25 25 25 25 
Statibüntinqimaelted............ s Dial gauge Plunger travel Plunger travel Plunger travel 
Timing dimension......................—— mm | Dimension on pump ` 1 0.88 0.88 0.88 
Crankshaft position ........................ mm [°] | [TDC hole] TDC [0] TDC [0] TDC [0] 


Turbo type / ref / pressure ................... bar | _ 7 0.7 to 0.9 bar @ 3500 rpm Mitsubishi TD04-11B* 
Injection pump MAKE ...............................- Roto Diesel Bosch Bosch Lucas 

Injection pump part NO... eee R8443 B7304? VE4/9F 2150 R474 VE4/9F 2150 R474 XUD 11P01 R8640 A042A 
Injector Make / type.........................ss Roto Diesel Bosch Bosch CAV 

PROC o iu io EE E RDN 12 SDC 6872C DNOSD 299 DNOSD 299 RDNOSD 6751H' 

lore TCLS c a teen indirect DPC 061 VE4/9F VE4/9F XUD 


Injection opening pressure, New sel ber | 130 +5 175.0 + 5.0 175.0 + 5.0 


Glow plugs 


1900 + 5.0 


Beru/Bosch 
0100 221 133 / 0250 202 019 


Beru/Bosch 
0100 221 133 / 0250 202 019 
11/12 


Bosch 
0250 201 019 


Beru/Bosch 
0100 221 133 / 0250 202 019 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch ....................... i 175/70x15: 185/65x15 
S Ella VII, cessisse due Size | 195/65x15 

Pressure - front / rear - Saloon / Hatch...bar | 2.4/1.9 185/65; 2.3/1.9 

- Estate / Van. bar | Refer to car 


195/65x15: 205/65x15 
195/65x15: 205/65x15 
22/19 95%: 2.3/ 1.9 
24/24 A.2.3/2.3 


195/65x15: 205/65x15 
195/65x15; 205/65x15 
2.3/1.9 

24/24 AT:2,3/2.3 


195/65x15: 205/65x15 
195/65x15: 205/65x15 
22/19 959: 2.3/ 1.9 
2.4/2.4 AT. 2.3/2.3 


Toe-in (+) / Toe-out (-)..................... mm [^] | 0to-3.0 
ien EE 0° + 30" 

Caster m, M CUM 2%30' + 30' 
Igel C ACN EEN 13°14" 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 0.5106.5 


(COLD Eee: S E P 50 + 20’ 


0 to -3.0 
0° + 30" 
2°30’ + 30° 
13°14” 


0 to -3.0 
0° + 30" 
2°30’ + 30° 
13°44” 


0 to -3.0 
0° + 30” 

2°30’ + 30' 
13°14 


0.5 to 6.5 
50’ + 20 


0.5 to 6.5 
50 +20 


0.5 to 6.5 
50° +20 
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XM 2.1D XM 2.1D Turbo XM 2.1D Turbo XM 2.1D Turbo 
1989 to 1991 1994 to 1996 1995 to 1999 1995 to 1996 


Torque wrench settings 


Cylinder head - stage 1....................... Bolt length «146.5 mm Bolt length <146.5 mm* Bolt length <151.5 mm 
K— 70 70 60 
— —- + 150° + 150° + 180° 
Wee 2 warm-up, allow to cool ie 
eme, d - 90° a 
— " - 70 + 150° e 

NES 20 4 70^ N 20 « TO N 20+70°N 20+70°N 
| —— — 70 70 15 + 60" 15 + 60” 

Crankshaft pulley bot. Nm | 704 60 70 + 60° 70 + 60° 70 + 60° 

Camshaft pulley bolt ........................... Nm 43 43 43 

Flywheel [driveplate] bolt..................... Nm 48N 48N 48N 

= ictal eee secar 320 

Su a ens NU 275 
/— 90 

DOVER ee Nm 22 

Clutch pressure plate bolts ................. Nm 20 

Injection pump sprocket...................... Nm 50 

ee Nm 90 

Injection pump mounting Dote. Nm 18 

Injector pipe unions............................. 25 


Capacities 


Q——m | 5.75 AVC: 5.5 5.75 A/C:5.5 5.0 AVC: AN 
— —— rf i d 1.85 1.85 1.85 
Automatic transmission SO 2.7 2.7 
NES mgeeeneengen em, H i WT WT WT 
Cooling system.................................. | 11.4 to 12.0 11.4 to 12.0 11.4 to 12.0 


adag EET E PEE: i 80 80 80 


Notes 


XM 2.1D 1989 to 1991 
'Or Condiesel 

*Or B731A / B732B / B733C / B735D. 91>: B631 
*Hydractive suspension: 15' + 30' 

*Hydractive suspension: 13°28’ 

XM 2.1D Turbo 1994 to 1996 

'Hydractive suspension: 15' + 30' 

*Hydractive suspension: 13*28' 

596m: 4.25 A/C: 4.0 

‘Bolt with quide boss: <151.5 mm 

XM 2.1D Turbo 1995 to 1999 

‘Hydractive suspension: 15’ + 30’ 

*Hydractive suspension: 13°28’ 

*Bolts with guide boss: 151.5 mm 

‘Bolts with guide boss: 60 + 180° 

XM 2.1D Turbo 1995 to 1996 

'No 4: RDNOSDC 6751H 

*Hydractive suspension: 15' x 30' 

*Hydractive suspension: 13728" 

*0.9 + 0.1 bar : 3000 rpm 


2088 cm? / 2138 cm 


— Not applicable, or information not 
available 


XM 2.1D Turbo XM 2.1D XM 2.1D Turbo XM 2.5D Turbo 
THE 1996 to 1999 1994 to 1996 1998 to 1999 1994 to 1996 


XUD11BTE/L3 P8C Turbo 80KW | XUD11A/L PJZ SOHC 12V 60KW | XUD11BTE/LA P8C Turbo 80KW | DKSATE/L THY Turbo 94kW 


EE a mane 


Capacity (cm8) / cylinders....................... 2088 / 4 2138/4 2088 / 4 2446/4 
Compression ration / pressure ............ bar | 215/ 225]. 215/. 210/ 
Torque output ....... Nm | 250 0 250 217 
Oil pressure ................... idle [running] bar | [2.5] [2.5] Da [3.0] 
OIl'tempelatule: smaa °C. | 100 100 100 90 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
iut m M —-— 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 


No. t-cylinder position .............:... ecce FE FE FE FE 
Cooling system c 
Thermostat opening temperature ......... °C 
Radiator cap pressure Där 


Fuel system 


idle speed... rpm 


85 85 AT: 80 
14 14 


85 AT.80 
` 1.4 


750 + 25 725 + 25 750 + 25 750 + 50 


Maximum (no load) speed ................. rom | 5100+ 75 5150 + 125 5100 + 75 5150 

Smoke test/opacity end M1% | 25 25 28 30 

Static timing method................................. Plunger travel Dial gauge Plunger travel Refer to wsm 

Timing dimension................................ mm | 0.88 Dimension on pump 0.88 » 

Crankshaft position ........................ mm [°] | TDC [0] [TDC hole] TDC [0] - 

Turbo type / ref / pressure ................... bar | Mitsubishi TD04-11B* , Mitsubishi TD04-11B' Garrett T2 0.3 bar @ 3000 rpm 
Injection pump make ................................ Lucas Lucas Lucas Bosch 

Injection pump part no... EPIC XUD 11CO1 R04010011B | DPC 061 R8443 B962A EPIC XUD 11CO1 R04010011B | 96: MSA11 3.6 0281001212/3 


CAV 
RDNOSD 6751H' 
| EPIC 

1500250 


CAV 

RDNOSDC 6872D 
DPC 061 
1900150 ` 


Injector Make / type... 
"Injector part no................... Add od 
NEG 
Injection opening pressure, New [used]...bar 
Glow plugs 

ee scii dq Berw/Bosch `. 
NRI 0100 221 133 / 0250 202 019 


Bosch 
DNOSD 312. No 3: 316 
VP36 VER520 type 535 
170.0 45.0 -0 


EPIC 
150.0 + 50 


-4 Beru/Bosch 
0100 221 133 / 0250 202 019 


Beru/Bosch 
0100 221 133 / 0250 202 019 


Beru/Bosch 
0100 226 186 / 0250 201 033 


DT TT - Mm 


Brakes 
minimum friction material thickness 


EGNAYAWAAZATAVAYBACAYAVAARANAVANSAVAYAT E 


Tyres - Saloon / Hatch....................... j 195/65x15; 205/65x15 

"patat" Van... metum Size | 195/65x15: 205/65x15 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/1.9 959: 2.3/1.9 
- Estate / Ven. bar | 24/24 AT.2.3/2.3 
Front suspension / wheel alignment 


195/65x15 
195/65x15 
2.2/2.0 
24/24 


195/65x15: 205/65x15 
195/65x15: 205/65x15 
23/19 

24/24 AT.23/23 


205/65x15 
205/65x15 
2.3/1.9 
23/23 


Toe-in (+) / Toe-out (-).................... mm [°] | 010-30 Din -3.0 Ü to -3.0 0 to -3.0 
Eu ae 0° + 30” 0° + 30" 0° + 30’ 0° + 30" 
Gasto bos gem, SO vi ge, D 2°30' + 30° 2°30" + 30° 2730 + 20 2°30 + 30' 


13°14" 13°14? 1914 13°14” 


0.5 to 6.5 
50 + 20° 


051065 
80 «20 


0.5 to 6.5 
50’ + 20 


0.5 to 6.5 
50' + 20 


XM 2.1D Turbo XM 2.1D XM 2.1D Turbo 
1996 to 1999 1994 to 1996 1998 to 1999 


Torque wrench settings 
Cylinder head - stage 1 


Bolt length 
60 
+180? 


20 « T0 N 
15 + 60" 
70 + 60° 
43 

48N 
320 

215 

90 

22 

20 

50 

90 


Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 


5.0 AC: 


litres 
litres 
litres 
litres 


Final drive 
Cooling system 
Fuel tank 


11.4 to 12. 
80 


Notes 


XM 2.1D Turbo 1996 to 1999 
'No 4: RDNOSDC 6751H 
*Hydractive suspension: 15' x 30' 
*Hydractive suspension: 13°28’ 
*0.9 + 0.1 bar @ 3000 rpm 

XM 2.1D 1994 to 1996 
'Hydractive suspension: 15' x 30' 
*Hydractive suspension: 13728 
*Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

XM 2.1D Turbo 1998 to 1999 
10.9 + 0.1 bar @ 3000 rpm 

XM 2.5D Turbo 1994 to 1996 
'Hydractive suspension: 15' + 30' 
*Hydractive suspension: 13°28’ 


CITY 


IT) 


— Not applicable, or information not 
available 


$151.5 mm 


20470 N - 


70 

70 + 60° 

43 

SON 

320 

275 

90 

22 

20 

90 

90 

18 

29 
45 5.75 AC 
19 


0 
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XM 2.5D Turbo 
1994 to 1996 


Bolt length «151.5 mm 
60 
+ 180° 


Bolt length no 1 to 14 <153.5 
No 15 to 22: «162.5 mm 

No 1 to 14: 50 

No 15 to 22: 35 

+ 120+ 5° 


20+70 N 
15 + 60? 
70 + 60° 
43 

50 

320 

275 

90 


20+70°N 
15 + 60° 
70 + 60° 
43 

SON 

320 

275 

90 


20 
50 
90 
18 
25 


2515 


2.1 
WT 
114to 12.0 


htm Mm mH Opa Ua TINI! nt 
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XM 2.5D Turbo Evasion/Synergie 1.9TD Evasion/Synergie 1.9TD Evasion/Synergie 2.0 HDi 
1996 to 1999 1994 to 2000 1994 to 2000 1999 to 2000 


Engine 
Engine type/code....................... ses DKSATE/L3 THY Turbo 94kW XUDOTF/LIW2 D8B Turbo 67kW | XUD9BTF/Y/L3 DHX Turbo 66kW | DW1OATED RHZ SOHC 80kW 
Capacity (cm?) / cylinders......................... 2446/4 1905 / 4 1905/4 1997 /4 
Compression ration / pressure ............ bar | 210/ 218/ 176/23025 
TEETAN er A Nm | 217 196 250 
Oil pressure. ..................idle [running] bar | [3.0] [4.91 [3.8] 
OUTIL Gi... excors cra iata roga c1 °C | 90 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0.15 + 0.08 0.15 + 0.08 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0.30 + 0.08 0.30 + 0.08 0: Hyd. 
BO WHI i asin as 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE 


Cooling system 
Thermostat opening temperature ......... °C | 85 AT.80 89 89 83 
Radiator cap pressure ......................... 14 
Fuel system 

Idle speed 750 + 50 
Maximum (no load) speed 5150 
Smoke test/opacity 3.0 
Static timing method Refer to wsm 
Timing dimension i 
Crankshaft position p 
Turbo type / ref / pressure Garrett T2 0.3 bar @ 3000rpm 
Injection pump make Bosch 

Injection pump part no 96: MSAt17.6 0281001336 
Injector Make / type Bosch 

Injector part no. DNOSD 312. No 3: 316 
Injection type VP36 VER520 type 535 
Injection opening pressure, New [used]...bar | 170.0 45.0 -0 
Glow plugs 


800 + 50 A/C: 850 + 50 
5100 + 80 

2.5 

Plunger travel 

0.57 


800 + 50 A/C: 850 + 50 
5100 + 80 

25 

Plunger travel 

0.57 

TDC 

KKK K14 / Garrett T2' 
Bosch 

XUD BP02 R601/1/2 
Bosch 

DNDOSD 299 

VP20 

175 +5 -0 


800 + 50 
5100 + 80 

25 

Plunger travel 

0.66 

TDC 

KKK K14 / Garrett T2' 
Bosch 

VER 445/2 XUD203 
Bosch 

DNDOSD 299 
Indirect 
175 +5 -0 


EDC 15C2 Direct 


Bosch/Beru 
0250 201 039 / 0 100 226 186 
11/9 


Bosch/Beru 
0 250 201 039 / 0 100 226 186 
11/9 


Beru/Bosch 
0100 226 186 / 0250 201 033 


Bosch/Beru/Champion 
0250 202 032 / CH170 


Brakes 
minimum friction material thickness 
eege ED LL es ; 8.5 with backing 


8.5 with backing 


3.0 Break: 2.0 
2.0 
205/65x15 
205/65x15 

Refer to car 
Refer to car 


Tyres - Saloon / Hatch i 205/65x15 
- Estate / Van i 205/65x15 
Pressure - front / rear - Saloon / Hatch...bar | 2.3/1.9 
- Estate / Van. ber | 23/23 

Front suspension / wheel alignment 
Toe-in (4) / Toe-out (-) O to -3.0 
Camber 0° + 30" 
2°30’ + 30’ 
13°14” 


205/65x15 205/65x15 


23/23 23/23 


0.5 to 1,5 
0 + 30' 
3*30' + 30' 
11°30’ + 40° 


0.5 to 1,5 
0^ x30 
3°30’ + 30° 
11°30" + 40’ 


ü to -3.0 
0° + 30’ 
Ý x30 
13°20’ + 30' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 0.5 to 6.5 
lee red ae ite lor 50° + 20’ 


0.5 to 1.5 0.5 to 1.5 
WE 19230 


1.0 to 6.0 
1°15 + 20 
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XM 2.5D Turbo Evasion/Synergie 1.9TD Evasion/Synergie 1.9TD Evasion/Synergie 2.0 HDi 
1996 to 1999 1994 to 2000 1994 to 2000 1999 to 2000 


Torque wrench settings 

Cylinder head - stage 1 Bolt length no 1 to 14 <153.5 20 
No 15 to 22: «162.5 mm 60 
No Í to 14: 50 1220 £5? 
No 15 to 22: 35 


+ 120 + §* 


20 4 70 N 20 « 70^ N 20 « 70" N 20 « T? N 
Main bearings 15 + 60° 15 + 60° 70 25 + 60° 
Crankshaft pulley bolt 70 + 60° 40 + 60° 40 + 60° md E 
Camshaft pulley bolt 43 45 45 43 
Flywheel [driveplate] bolt 50 50 50 48 
Front hubs 320 100 + 60? 100 + 60° 320 
Rear hubs 275 100 + 60° 100+ 60° - 280 

90 100 100 90 
Glow plugs Beru:20 Bosch: 25 22 22 Bosch: 25 Beru: 20 
Clutch pressure plate bolts 20 22 20 e 
Injection pump sprocket 50 90 50 
Injectors 90 90 30 
Injection pump mounting bolts 22 22.5 
Injector pipe unions 20 20 


Capacities 


4.25 AC: 4.0 45 AC: 4.25 
1.85 


Final drive 
Cooling system 
Fuel tank 


Notes 


XM 2.5D Turbo 1996 to 1999 

'Hydractive suspension: 15' + 30' 

*Hydractive suspension: 13°28 

Evasion/Synergie 1.9TD 1994 to 2000 

10.66 to 0.76 bar @ 2000 rpm 

*Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

Evasion/Synergie 1.9TD 1994 to 2000 

10.66 to 0.76 bar @ 2000 rpm 

"Bot length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

Evasion/Synergie 2.0 HDi 1999 to 2000 

‘Bolt length below head: «133.3 mm 


~ Not applicable, or information not 1997 cm? 
available 


Ha 7 
DNLS Evasion/Synergie 2.1TD C15D Van C15D Van C15D Van 
BOOK 1996 to 1999 1984 to 1992 1987 to 1992 1993 to 1999 


Engine 

Engine type/code..................... eee XUD11BTE/L3 P8C Turbo 80kW | XUD7 161A SOHC 44kW XUD7 161A SOHC 44kW XUD7/W2 161A SOHC 43kW 

Capacity (cm9) / cylinders ......................... 2088 / 4 1769/4 1769 / 4 1769/4 

Compression ration / pressure ............bar | 215/ 230/ 280/ 230/ _ 

TOGUE PUT esos csco eese ces cxssa Nm | 250 110 110 110 

Oll pressure nn idle [running] bar | [4.9] (3.0) [3.0] 13.0] 

Oilitemperatlire ð Nm °C | 80 80 80 80 

Valve clearances - inlet (mm) .................... 0: Hyd. 0.15 + 0.08 0.15 x 0.08 0.15 + 0.08 
- exhaust (mm) .............. 0: Hyd. 0.30 « 0.08 0.30 + 0.08 0.30 + 0.08 

Eeer egent heet tuee: 1-3-4-2 ` | 1-3-4-2 1-3-4-2 1-3-4-2 

No. 1 cylinder position .............................. FE FE FE FE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure........ Piney ean 
Fuel system 


79 to 82 79 to 82 79 to 82 
“11.0 1.0 10 


Idle speed ein | 750 ` ` ` | 750 + 50 750 + 50 750 +50 
Maximum (no load) speed ................. rpm | 5100+75 5150 + 125 5100 + 125 5100 + 125 
Smoke test/opacity ...............n...r1),. M1% | 25 2.5 2.5 25 

Static timing method................................. Plunger travel Dial gauge Dial gauge Dial gauge 

Timing dimension... aeree mm | 0.66 0.3 ABDC Dimension on pump Dimension on pump 
Crankshaft position ........................ mm [°] 0.8 + 0.03 [9.5] [TDC hole] [TDC hole] 


Turbo type / ref / pressure ba 


Roto Diesel Roto Diesel 


Injection pump make .............................-. Bosch 

Injection pump part mo... eren SE hd Re443B264F — R8443B264F 
Injector Make / type ............................-. Bosch Roto Diesel Roto Diesel 
peter part E e = RDNOSD 256 RDNOSDC 6850C RDNOSDC 6850C 
eh Diesel EPIC VER 171 or 171.1 DPC DPC 


Injection opening pressure, New usech ber | 17545-0 _ 130 45-0 12515 19515 


Glow plugs 


Bosch 
0250 201 005 
11/13 


Bosch 
0250 201 005' 
11/13 


Bosch 
0250 201 005 
11/13 


Bosch/Beru 
E TTS EEN 0 250 201 039 / 0 100 226 186 


&ens4hstulsusuksesdpateraneavayvaevote pe 


Brakes 
minimum friction material thickness 
TRR 8.5 with backing 


saxesaduasoseaceuassepavasersesevzeaneas 


Tyres - Saloon / Hatch....................... i 


205/65x15 155x13 155x13 


PIES TALON! VaN iinne Size 155x13 
Pressure - front / rear - Saloon / Hatch...bar | _ E rf 8 
Ë - Estate / Van......bar | 23/23 23/26 23/26 23/26 


0.5 to 1.5 
0° + 30 
PIW + 30' 
11°30" + 40 


0102.0 
30 + 30' 765kg: 41'230' 

55' + 20 765kg: 1*47'«30' 
8°50’ + 40’ 765kg: 8"34'+40' 


0102.0 

30' 30 765kg: 41'+30' 
55 230  765kg 147230" 
8°50’ + AN 765kg: 8/34 40 


0102.0 PAS: 3.0 
J0 +30 765:41 + 30” 
95 230 765: 1°47" + 30" 
8°90’ + 40 765: 8^34' + 40" 


0.5 to 1.5 
DET 


1.6 to 5.0 
-P + 20 


1.6 to 5.0 
9220 


1.6 to 5.0 
-9' + 20' 
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Evasion/Synergie 2.1TD C15D Van C15D Van C15D Van 
1996 to 1999 1984 to 1992 1987 to 1992 1993 to 1999 


Torque wrench settings 
Oylinder head - stage 1 Bolt length: <146.5mm or.... 30 Nt 
Pilot type: <150.5mm 60 

20 Slacken 


60 60 


+ 180° Warm up, allow to cool 
Slacken, 70 


20+70°N 50N 
15 + 60° 70 
Crankshaft pulley bech... 70 + 60° 
Camshaft pulley bolt 35 
Flywheel [driveplate] bolt 50 LkC 
Front hubs 250 
275 
60 to 80 


Glow plugs 

Clutch pressure plate bolts 
injection pump sprocket. 
Injectors 

Injection pump mounting bolts 
injector pipe unions 


Capacities 


Evasion/Synergie 2.1TD 1996 to 1999 

‘Alloy sump: 4.0 | 

C15D Van 1984 to 1992 

19.86 P>: 30, 70+ 120° 

C15D Van 1993 to 1999 

‘96>: Beru 0100 226 186 / Bosch 0250 201 033 
2PAS: 30’ + 30’ 

SPAS; 55° + 30 

‘PAS: 8°50’+ 40’ 


— Not applicable, or information not 
available 


30N' 

60 

Slacken 

60 

Warm up, allow to cool 
Slacken, 70 
50N 

70 

150 LkC 

95 

50 LkC 

250 

275 

60 to 80 
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Z av 1 E 
Z NY) C | R O N Ë 


J 
NSR TP 
SLES C15D Van C15D Van Dispatch / Jumpy 1.9 D Dispatch / Jumpy 1.9 TD 
BOOK 1993 to 1999 1999 to 2000 1995 to 1999 1995 to 1999 


Engine 
Engine type/code............................. ss. XUD7/L 161A SOHC 43kW DW8 WJZ/C SOHC EGR 51kW | XUD9A/W2 D9B SOHC 52kW XUDSTF/W2 D8B Turbo 67kW 
Capacity (cm?) / cylinders „.......ssv.1111252-.. 1769/4 1868/4 1905/4 1905/4 
Compression ration / pressure ............ bar | 23.0 /220 230/ _ 23.0/ 21.8/ 
Toru EMPU dsl Nm | 110 125 120 196 
Oil pressure ................... idle [running] bar | 2.5 [8.0 to 5.0 @ 4000] 1.8 [3.7 @ 2000] [5.0 € 4000] [5.0 € 4000] 
Oil temperature ENEE °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 x 0.08 0.15 + 0.08 0,15 + 0.05 0.15 + 0.05 
- exhaust (mm) .............. 0.30 + 0.08 0.30 + 0.08 0.30 + 0.05 0.30 + 0.05 


Lini oro. MERI 1-3-4-2 1-3-4-2 1-3-4-2 
Nk FE 
Cooling system 
Thermostat opening temperature ......... °C | 79to 82 83 83 83 
Radiator cap pressure eent 1.0 
Fuel system 


Eoo t We ER rpm 


800250 - | 800 + 25 800 to 850 800 + 50 


Maximum (no load) speed ................. rpm | 5100 + 125 5350 + 125 5150 + 125 5150 + 80 
Smoke test/opacity ....................... Mi% | 25 125 3.0 25 
Statiestimingimethod.................eocconnees Dial gauge Plunger travel Plunger travel Dial gauge 
Mea, sva Nana eoe mm | Dimension on pump 0.58 + 0.04 1.07 + 0.03 0.66 
Crankshaft position ........................ mm [°] | [TDC hole] TDC TDC TDC 
Turbo type / ref / pressure ................... bar | _ " > KKK K14 / Garrett T2? 
Injection pump make .................... nene Roto Diesel Bosch Bosch Bosch 
Injection pump part mo... DPC R8443B930A VEA / 537' VER 425 10/11 R445 
Injector Make / type .................................. Roto Diesel d p Bosch 
[730017 021521 OÐ RDNOSDC 6850C | KCA 205106 DNOSD 299 A KCA 17942 
lijgetionitypes........ ...... trcs Indirect DPC Indirect Indirect Indirect 


Injection opening pressure, New [used]...bar | 142 to 147 120? 130 175 to 180 

Glow plugs 
B Bosch 
R M— 0250 201 019 


ða 11/13 


Bosch 
0 250 201 033 
11/18 


Bosch 
0 250 201 033 
11/18 


Beru/Champion 
0100226371 / CH185 
11 


Brakes 
minimum friction material thickness 
Áa l l 8.5 with backing 
rr c dil d : : 10 
Tyres - Saloon / Hatch ` e 
zIEState Aaa dla i 155x13 155x13 > 


8.5 with backing 
1.0 


195/70x14 195/7004 


23/26 23126 25/25 30/30 


0 to 2.0 PAS: 3.0 
30' + 30' 765: 41' + 30” 

55' + 30' 765: 1°47’ + 30" 
8°50’ + 40' 765: 8°34’ + 40" 


Toe-in (+) / Toe-out (-)..................... mm [°] | 0102.0 PAS: 3.0 
e 30' +30 765: 41' + 30” 

Tæ I 55 + 30' 765: 1°47’ + 30? 
8*50' + 40' 765: 8°34’ + 40" 


1.0 to 3.0 
0° + 30' 

1° +30’ PAS: 3°30’ + 30° 
11728 + 40’ 


1.0 to 3.0 
0° + 30’ 

19 + 30' PAS: 3930'+30' 
11728' + 40' 


1.6 to 5.0 
Sent 


1.010 3.0 
-P + 30' 


1.0 to 3.0 
230 
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C15D Van C15D Van Dispatch / Jumpy 1.9 D Dispatch / Jumpy 1.9 TD 
1993 to 1999 1999 to 2000 1995 to 1999 1995 to 1999 


Torque wrench settings 
Cylinder head - stage 1 


20 « 70^ N 20 4 70^ N 40, slacken, 20 + 70° N 20+70 N 
70 70 70 70 
150 LkC 40 + 60° 40 + 51° 40 + 50° 

Camshaft pulley bolt 35 25 Hub: 43 45 35 

| Flywheel [driveplate] bolt,.................... 50 LkC 48 N SON LKC 50 

Front hubs 250 250 100 + 60° oiled 100 + 60° oiled 
215 215 100 + 60" 100 + 60° 
60 to 80 60 to 80 100 100 

ET anie cet 25 18 = 22 

Clutch pressure plate bolts 20 

Injection pump sprocket 23 

Injectors 90 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 

Engine oil & filter 

Gearbox 


Final drive 
Cooling system 
Fuel tank 


Notes 


C15D Van 1993 to 1999 

?PAS: 30' + 30’ 

*PAS: 55' x 30' 

‘PAS: 8°50'+ 40' 

C15D Van 1999 to 2000 

‘Lucas Varity DPC pump available as alternative 
*Lucas: 142 to 149 

SPAS: 55’ + 30’ 

‘PAS: 8°50'+ 40’ 

Dispatch / Jumpy 1.9 D 1995 to 1999 
‘Bolt length below head: <124.5 mm 
Dispatch / Jumpy 1.9 TD 1995 to 1999 
‘Bolt length below head: <150.5 mm 
*0.66 to 0.76 bar @ 2000 rpm 


— Not applicable, or information not 1868 cm? 
available 


CITROEN 


Dispatch / Jumpy 1.9 TD Dispatch / Jumpy 1.9 D Berlingo 1.8D Berlingo 1.8D 
1997 to 2000 1999 to 2000 1996 to 1999 1998 to 2000 


Engine type/code.............................s.. XUD9BTF/L3 DHX Turbo 66kW | DW8 WJZ EGR SOHC 51kW XUD7/L3 A9A SOHC 44kW DW8 WJZ/C SOHC EGR 51kW 
Capacity (cm?) / cylinders....... — 1905 / 4 1868/4 1769/4 1868 / 4 
Compression ration / pressure ............ 23.0/ 23.0 / 23.0/ 
dame pul P ECTS Nm 125 110 125 
Oil pressure ................... idle [running] bar | [4.1 @ 2000] 1.8 [3.7] 25 1.8 [3.7 € 2000] 
CUORE Ca... n °C | 80 90 80 80 
Valve clearances - inlet (mm) .................... 0.15 + 0.05 0.15 + 0.05 0.15 x 0.08 0.15 + 0.05 
- exhaust (mm) ............... 0.30 + 0.05 0.30 + 0.05 0.30 + 0.08 0.30 + 0.05 
Injection order ................. A m 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE 


Cooling system 
Thermostat opening temperature 89 to 95 83 83 
Radiator cap pressure nn K e 14 
Fuel system 


FHA Tad rpm 800 + 25 800 + 50 800 + 25 A/C: 875 + 25 
Maximum (no load) speed ................. rpm 5350 + 225 5150 + 125 5350 + 125 

Smoke test/opacity .............u......... M!96|25 30 1.56 25 

Sie ATONE Br Peg Refer to wsm 1 Plunger travel 

Timing dimension ose a ee mm | 057 Dimension on pump 0.58 x 0.04 
Crankshaft position ........................ mm [°] | [0] TDC E TDC 


KKK K14 to Garrett T2 
Bosch 


Turbo type / ref / pressure ................... bar 
Injection pump make ................................ 


Lucas 


Bosch 


Bosch 


Injection pump part mo... een: R601 VE4 / 537 DPC 8443B930A VE4 / 537' 
Injector Make / type EEN Bosch L CAV K 
EE eene DNOSD 299 - LCR6730 75D KCA 208106 
cus Bamsan dn aa Indirect Bosch VE Indirect DPC Indirect 


Injection opening pressure, New ee ber | 175 120" 140 
Glow plugs 
Bcc d mS Bosch ` 

————— án et 0 250 201 033 


EEN 11/8 


Bosch 
0502 010 33 
11/12 


Beru/Champion 
0100226371 / CH185 


Beru/Champion 
0100226371 / CH185 
11 


Brakes 
minimum friction material thickness 
EOE 8.5 with backing 
Ae M TT 10 

Tyres - Saloon / Hatch....................... i 
SESSA ere Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 


8.5 with backing 
10 


195/70x14 195/70x14 165/7004 165/70x14: 175/65x14 


25/25 95/25 25/37 25/32 


Toe-in (+) / Toe-out (-)..................... mm P] | 1.0to 3.0 
leren 0 +30' 

gjen pasan s e, 1* + 30' PAS: 3°30’ + 20 

nd 11728' + 40° 


1.0 to 3.0 
0° + 30’ 

1°+30’ PAS: 3°30" + 30° 
11728 + 40° 


10210 PAS:3.5+1.0 
0°+1° 

30 + 40’ PAS: 2° + 40° 
10°8’ + 1° 


10210 PAS: 35+ 1.0 
Dm 

30 x40 PAS: 2° + 40’ 
10°50 + 1° 


Toe-in (+) / Toe-out (-)..................... mm [^] | 1.0t03.0 
ben. ca RNC i: -Pi30 


1.010 3.0 
-P + 30' 


25210 
149 + 30 


-2.5 + 1.0 
US + 7° 
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Dispatch / Jumpy 1.9 TD Dispatch / Jumpy 1.9 D Berlingo 1.8D Berlingo 1.8D 
1997 to 2000 1999 to 2000 1996 to 1999 1998 to 2000 


Torque wrench settings 
Cylinder head - stage 1 


20+70°N 20+70°N 20+70°N > 20+70°N 
15 + 60° 70 70 70 
Crankshaft pulley bolt 40 + 50° 40 + 60° 40 + 60° 40 + 60° 
Camshaft pulley bolt 35 43 43 25 Hub: 43 
Flywheel [driveplate] bolt 50 48N 75 48N 
Front hubs 100 + 60° oiled 100 + 60° oiled 320 
100 + 60° 100 + 60° 275 
100 100 85 
Glow plugs 25 22 
Clutch pressure plate bolts 20 
Injection pump sprocket 23 
Injectors 90 
Injection pump mounting bolts E 20 
Injector pipe unions 25 
Capacities 
Engine oil & filter 
Gearbox 


Final drive 
Cooling system 
Fuel tank 


Notes 


Dispatch / Jumpy 1.9 TD 1997 to 2000 

‘Bolt length below head: «150.5 mm 

Dispatch / Jumpy 1.9 D 1999 to 2000 

‘Bolt length below head: «125.5 mm 

*Lucas: 142 to 149 

Berlingo 1.8D 1996 to 1999 

‘Bolt length below head: 125.5 mm Without guide 
boss: 121.5 mm 

Berlingo 1.8D 1998 to 2000 

‘Jucary Varity DPC pump available as alternative 
*Lucas: 142 to 149 

‘Bolt length below head: <125.5 mm 1769 cm? / 1905 cm? 


Ka 


` 


L EX 
— Not applicable, or information not 1868 cm? 
available 


DLA 
= Berlingo 1.9D C25D 1.9 C25D 1.9 C25D 2.5 
An 1998 to 1999 1987 to 1991 1987 to 1991 1987 to 1991 


Engine 
Eitglie tylie/code nn nae N eg XUD9A/L3 D9B SOHC 52kW XUD9A D9B SOHC 51kW XUD9A D9B SOHC 51kW U25/661 OHV 54kW 
Capacity (cm?) / cylinders......................... 1905 /4 1905/4 1905/4 2500/4 
Compression ration / pressure ............ bar | 23.0/ 23.0/_ 23.0/ 22254. 
NOI URDU eee Nm | 120 0 0 0 
Oil pressure erer idle [running] bar | [3.5 @ 4000] [3.5] [3.5] [4.5 to 5.0] 
Ollitempertature' ionni °C | 80 80 80 95 
Valve clearances - inlet (mm) .................... 0.15 x 0.05 0.15 + 0.08 0.15 + 0.08 0.30 

- exhaust (mm) .............. 0.30 + 0.05 0.30 + 0.08 0.30 + 0.08 0:20 
EACE .3kl.dh.uu.u M 1-3-4-2 1-3-4-2 1-3-4-2 


Klee E FE 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 


Fuel system 


IER SE, rpm | 80050 750 + 50 725 to 775 
Maximum (no load) speed ................. rpm | 5150 + 125 5150 + 125 5100 + 100 4375 to 4525 
Smoke test/opacity ....................... M1% | 25 25 EN. 2.5 

Static timing metod o ee ee " Plunger travel Dial gauge Refer to wsm 
live Bereet Ne: cese RS mm | Refertopump - 09 Dimension on pump e 
Crankshaft position ........................ mm [p] | _ TDC peg [TDC hole] 4.71 + 0.05 


Turbo type / ref / pressure ................... bar | _ R » - 

Injection pump MAKE ...............................- Lucas Bosch Roto Diesel Roto Diesel 
Injection pump part NOL... essences 1018 445B010A A i R8443B380A R8443B111A 
Injector Make / type .................................. 4 Bosch Roto Diesel Roto Diesel 

2 ooo o — Lucas 6887 DNOSD 287 or 287 + RDNOSDC 6751 C RDNOSDC 65778 
Ij oto le Indirect VER 272.1 or 272.2 DPC 057 Indirect DPC MA260 


Injection opening pressure, New usech, bar | 140 130 +5 -0 125 + 5 112 +5 -0 


Glow plugs 


Bosch 
0250 200 059 
11/8.5 


Bosch 
0 250 201 019 
11/13 


Bosch 
91 521 918 
11/13 


Bosch 
0 250 201 039 
Brakes 

minimum friction material thickness 


Tyres - Saloon / Hatch....................... i 
-Estate Neger EE Size 

Pressure - front / rear - Saloon / Hatch bar 

- Estate / Van. bar 


165/70x14 165x14: 185/75x14 185x14: 185/75x14 185x14: 185/75x14 


23/37 Refer to manufacturer/handbook | Refer to manufacturer/handbook | Refer to manufacturer/handbook 


0.5 + 1.0 
1*50 to 2*50' 
Q0 «30 91»: 45' + 30° 


Toe-in (+) / Toe-out (-)..................... mm [°] | 1021.0 PAS: 3.5 + 1.0 
CAN: Sener ee AP esr 

Gran TT 30' + 40' PAS: 2° + 40' 
10° DÉI + 1° 


05:10 
1°50’ to 2°50’ 
30 £30 91 p: 45° + 30” 


0.5 + 1.0 
1*50' to 2°50" 
0° to 1° 


25110 
1*5 +30 
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CITROEN 


Berlingo 1.9D C25D 1.9 C25D 1.9 C25D 2.5 
[o eem [mem [mem (in 
Torque wrench settings 
Cylinder head - stage). Nm 40 
bBgamrnsasud + 100° 
ee + 100° 


JPN. Warm up, allow to cool 
ME esed + 45° 


Bs aa 50N 
cs cud 70 

TT 40 + 60° 150 LkC 

mss 35 35 

Kana 50LkC 50 LkC 90 LKC 
— sar 500 LkC 500 LkC 500 LkC 
 —— E EE. ` Å S... 105 6.86 >: 170 
GIONIPIUJ SEER a nirera 

Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
ae Nm 
Injection pump mounting Dote... 
Injector pipe unions............................. 
Capacities 
Ertfine ol NE... litres 
HR O cata litres 
Automatic transmission .................... litres 
ll litres 

@oolingieyste Rae 9 omn c2 

Us M MEET EIE PEE 


90N DON 
70 


150 LkC 
35 


Notes 


Berlingo 1.9D 1998 to 1999 
'Bolt length below head: <121.5 mm 


2500 cm? 


— Not applicable, or information not 
available 
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NS 7 
Yel ES Jumper/Relay 1.9 D Jumper/Relay 1.9 TD Jumper/Relay 1.9 TD Jumper/Relay 1.9 TD 
aur. 1996 to 1999 1996 to 1999 1995 to 1996 1999 to 2000 


Engine 
Ergibeitype/codbme....... ER 


XUD9AU/W2 D9B SOHC 51KW | XUDQUTF/W2 DBC Turbo 67KW | XUDQUTF/X3 DHX Turbo 66KW | XUDSTFU/WS DHX Turbo 66kW 


Capacity (cm) / cylinders......................... 1905/4 1905/4 1905 / 4 1905 / 4 

Compression ration / pressure ...........bar | 2901 218/. ETA DÉI 

Ordu SOUT mes a Nm | 120 196 196 196 

Oil pressure ..................idle [running] bar | 2.2 (4.6] 24 [48] 2.4 [4.8] 24 [4.8] 

Oilitemperatufeq cecus unum °C | 80 80 80 80 

Valve clearances - inlet (mm) .................... 0.15 0.05 0.15 x 0.08 0.15 + 0.08 0.15 + 0.08 
- exhaust (mm) .............. 0.30 + 0.05 0.30 + 0.08 0.30 + 0.08 0.30 + 0.08 

oT S3 EID, Eegen 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 


No. Tuovlindenposit on sna 
Cooling system 

Thermostat opening temperature 
Radiator cap pressure 

Fuel system 


OSEE... RIEN peeeec oesvarcane rpm | 750 to 800 800+ 50 A/C: 850 + 50 800+50 A/C: 850 + 50 800+ 50 A/C: 850 + 50 
Maximum (no load) speed ................. rpm | 5150 + 125 5050 + 125 5050 « 125 5050 + 125 

Smoke test/opacity un M1% | 25.. 25 25 25 

Stalicdiming Dar del BEEN Hunger travel Plunger travel Plunger travel Plunger travel 

Timing dA, mm | 1.07 € 0.01 0.66 + 0.01 0.66 + 0.01 0.66 + 0.01 

Crankshaft position .............mmPp] | TOC] — 5 TCO] TDC [0] TDC [0] 


Turbo type / ref / pressure .................. bar 


Injection pump make ENEE Bosch Bosch Bosch Bosch 
Injection pump part no... VER 425 / XUD201 VER 445 / XUD203 XUD 212 VER 445 / XUD203 
Injector Make / type ....................... Bosch Bosch Bosch Bosch 
jee oH Pert NOT ss 289A 299 299 299 
eeler Indirect VER Indirect VER Indirect Indirect VER 

` Injection opening pressure, New [used]...bar | 130 1750 1750 175 


Glow plugs 


Beru/Bosch 
0100 226 186 / 0250 201 033 
11/ 


Beru/Bosch 
0100 226 186 / 0250 201 033 
11/ 


Beru/Bosch ` 
0100 226 186 / 0250 201 033 
u/ 


Beru/Bosch 
0100 221 133 / 0250 201 019 
tt? 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... i 
NZ Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van... bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [P] Wa LA: 
Gaman E EDIT 0° x30 
1230 


195/70x15 195/70x15: 205/70x15 195/7 0x15: 205/70x15 


195/70x15: 205/70x15 


30/30 - 30/30 30/30 


30/30 


0210 
0° x30 
1230 


0210 
0° x 20 
(wt 
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Jumper/Relay 1.9 D Jumper/Relay 1.9 TD Jumper/Relay 1.9 TD Jumper/Relay 1.9 TD 
1996 to 1999 1996 to 1999 1995 to 1996 1999 to 2000 


Torque wrench settings 
Cylinder head - stage 1....................... 


DIDIT 


DUTOT 


ien "ET 40, slacken, 20 + 70* N 


40, slacken, 20 + 70" N 40, slacken, 20 + 70° N 40, slacken, 20 + 70° N 


|—— 70 70 70 70 
Crankshaft pulley Doch... Nm | 40« 5t 40 + 51? 40 + 51" 40 + 51^ 
Camshaft pulley bot. Nm | 45 45 45 45 
Flywheel [driveplate] bolt..................... Nm | 50NLKC 50N LKC 50N LKC SON IK 
POM # Lj 37 Sooni nn N 450 18Q model: 500 450 18Q model: 500 450 18Q model: 500 450 18Q model: 500 
a WSM WSM ; WSM `“ WSM 
l————— 160 18Q model: 180 160 18Q model: 180 160 18Q model: 180 160  18Q model: 180 


FANE ral Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
lüle ato sme comme om Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 
Capacities 


M*rasasasevenmeneneneseenehe nennt 


cle RII E 
Cooling System: .......... e... mg 
Liz] SU co EIE 


Notes 


Jumper/Relay 1.9 D 1996 to 1999 
'Bolt length below head: «121.5 mm Bolt with guide 
boss: «124.5 mm 

Jumper/Relay 1.9 TD 1996 to 1999 

'Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

Jumper/Relay 1.9 TD 1995 to 1996 

'Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 

Jumper/Relay 1.9 TD 1999 to 2000 

'Bolt length below head: «146.5 mm Bolt with guide 
boss: «150.5 mm 


1905 cm? 


— Not applicable, or information not 
available 


CITROEN 


Jumper/Relay 1.9 D Jumper/Relay 2.5 D Jumper/Relay 2.5D Turbo Jumper/Relay 2.5 iDi Turbo 
1999 to 2000 1996 to 2000 1996 to 2000 1995 to 1996 


Engine type/Codo............ orante XUD9AU/W3 DJY 50kW DJ5/W2 T9A SOHC 12V 63kW — | DJ5T/W2 TBA Turbo 76kW DJ5T/X3 THZ Turbo 12V 76kW 
Capacity (cm?) / cylinders......................... 1905 / 4 2446 / 4 2446 / 4 2446 / 4 
Compression ration / pressure ............ bar | 23.0/_ 230/ 230/ 210/ 
tee Nm | 120 153 230 230 
Oil pressure ..................idle [running] bar | 2.2 [4.6] 2.2 [4.6] 2.2 [4.6] 2.2 [4.6] 
QilitemperatUre EE °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 x 0.08 0; Hyd. 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0.30 + 0.08 0: Hyd. 0: Hyd. 0: Hyd. 
Injection order... — Heer 1-3-4-2 “ 1-3-4-2 


Noni cylinder position U. 
Cooling system 
Thermostat opening Temperature... 
Radiator cap pressure ......................... 

Fuel system 


EE, RII E rpm | 800+50 A/C: 850 + 50 800 + 50 725 + 25 A/C: 775 + 25 

Maximum (no load) speed ................. rpm | 5150 + 125 5150 + 125 5150 + 125 4900 + 125 

Smoke test/opacity soies MI% | 25 30 Å 30 20 

Static timing. method............... e Plunger travel Plunger travel Refer to wsm Refer to wsm 

Timing dimension................... eae eee mm | 1.07 «0.01 1.07 + 0.01 e 

Crankshaft position ........................ mm [°] | TDC [0] TDC [0] e 

Turbo type / ref / pressure ................... bar à „ KKK K14 

Injection pump make ae Bosch Bosch Bosch 

Injection pump part no... VER 425/* XUD201 VER 4/9F 2175 R504 VER 425/* XUD201 DPC R8444B281B 
"Injeetor/Makeitype EE | Bosch Bosch Bosch CAV 

Injector part no... | 299A DNOSD 312 299A erg 

Jaen Dk EE Indirect VER Indirect VER Indirect VER Direct DPC 

Injection opening pressure, New eech bar | 130.0 140 to 145 130.0 i 168 to 173 


Glow plugs 
decern NOR. R Beru/Bosch 
j— 0100 221 133 / 0250 201 019 

11/ 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/ 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/ 


Beru/Bosch 
0100 221 133 / 0250 201 019 
11/9 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... i in 
- Estate Vasa Í 195/70x15: 205/70x15 


195/70x15: 205/70x16 195/70x15: 205/70x16 195/70xt8: 205/70x15 


Refer to vehicle 3.0/3.0 30/30 Feier fo vid 


0x10 
0° + 30 
1T «30 


041.0 
0° + 30’ 
Pi 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 
(Qoo HAMM... MM PF IN P + 10° 


0+1.0 0+1.0 0+1.0 
0°+1° 0° + 10 0° + 10’ 
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CITROEN 


Jumper/Relay 1.9 D Jumper/Relay 2.5 D Jumper/Relay 2.5D Turbo Jumper/Relay 2.5 iDi Turbo 
1999 to 2000 1996 to 2000 1996 to 2000 1995 to 1996 
Torque wrench settings 


Cylinder head - stage 1....................... Nm M10: 35 M12: 50° 
E mE... + 120° 


TTT 


M10: 3.5 M12: 50' 
+ 150° 


M10: 35 M12: 50! 
+ 150° 


DDT 


S Genf Zeen 40, slacken, 20 + 70° N 

——U-X— 70 

—— 40 + 51" 
ERE 45 
Bud SON LkC 
 — 450 18Q model: 500 
—— M A" WSM 

———— 160 — 18Q model: 180 
e EE Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
a ec EE Nm 
Injection pump mounting Dote. 
Injector'pipe unions................. nee 
Capacities 


50N 
70 
40 + 51° 

45 

50 N LkC 

450  18Q model: 500 
WSM 

160 18Q model: 180 
18 

20 

25 

55 


SON 
70 
40 + 51° 

45 

50 N LKC 

450 18Q model: 500 
WSM 

160 18Q model: 180 
18 


SON 
70 
40 +51° 

45 

50N LKC 

450  18Q model: 500 
WSM 

160 18Q model: 180 
18 


PON eee O NOAH anne n hema eben eu a soa pemanesoasan 


Automatic transmission .................... litres 
NERONE Lad litres 
Cooling system.................................. litres 
See e RO canat ES litres 


Notes 


Jumper/Relay 1.9 D 1999 to 2000 
‘Bolt length below head: «121.5 mm Bolt with guide 
boss: «125.5 mm 

Jumper/Relay 2.5 D 1996 to 2000 

' Max overall bolt length: M10 162.5 mm 

M12 153.5 mm 

Jumper/Relay 2.5D Turbo 1996 to 2000 

' Max overall bolt length: M10 189.3 mm 

M12 178.3 mm 

Jumper/Relay 2.5 iDi Turbo 1995 to 1996 

‘Max overall bolt length: M10 189.3 mm 

M12 178.3 mm 


2446 cm? 


— Not applicable, or information not 
available 


Zon? CITROEN 


Jumper/Relay 2.5 TDi 
1996 to 1997 


Engine wpelcode nee | DISTED/W2 THX Turbo 12V 79KW 
Capacity (cm?) / cylinders......................... 2446 / 4 
Compression ration / pressure ............ bar | 20.0/_ 
TOMQWGIOUL DUE... «css. eis visu etre oreoec seas Nm | 230 
Oil pressure ................... idle [running] bar | 2.2 [4.6] 
Gilet eege °C | 80 
Valve clearances - inlet Im. — (Hyd. ` 
- exhaust (mm) .............. 0: Hyd. 
Injection order ses teni ER | 1-3-4-2 ] 
NOs 1.eylindetpoSitiOn urre 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure .................. UM DOE 
Fuel system 
talespeed Eed DET 
Maximum (no load) speed ................. rpm 
Smoke test/opacity ...................... M1% 
Static timing method................................. 
Timing dimension.......................... mm 
Crankshaft position ........................ mm [?] 
Turbo type / ref / pressure ................... bar 


850250 A/C: 900 + 50 
4900 + 150 

2.0 

Refer to wsm 


- 


KKKK14 


Injection pump make ................................ Bosch 
Injection pump part pm. KZ VER683 ` 
Injector'Make-/ type:...............:.... Bosch 
Injéstor parto... tetra 140PV3375955 
Imectiomtype eras Direct VER 


Injection opening pressure, New 


200 
Glow plugs 
Brakes 
minimum friction material thickness 
TTE: 2.0 
ee eege 1.0 


Tyres - Saloon / Hatch....................... i " 
- Estate / Van... ize | 195/70x15: 205/70x15 


Refer to vehicle 


Toe-in (+) / Toe-out (-)..................... 
clo e. 


CIT 42 


INN | | CITROEN 
= e= 


Jumper/Relay 2.5 TDi 
1996 to 1997 


Torque wrench settings 
Cylinder head - stage 1 ....................... Nm | M10:35 M12: 50' 
MMC APER + 150° 


HUDD 


— IO SON 
Mair bearing Saamansa Nm | 70 
Crankshaft pulley bot. Nm | 40+51° 
Camshaft pulley bot... Nm | 45 
Flywheel {driveplate] bolt..................... Nm | 50NLkC 
Wenpoldbibs:....e eot 450 18Q model: 500 

M a E WSM 
j————— 160 18Q model: 180 

IIIS eus erret c Nm | 18 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
MORO tr most Nm 
Injection pump mounting bolts ........... 
Injector pipe unions.........................-. 
Capacities 
Eligifieio i GAEOfos..........ouesooe caeno 
E, 


satemaesseeosasesssbetanasachsódnssontotos 


GGOlilgISVStemi.........--.-- uere rnnt 
LA col MERE. j 


Notes 


Jumper/Relay 2.5 TDi 1996 to 1997 
' Max overall bolt length: M10 189.3 mm 
M12 178.3 mm 


2446 cm? 


- Not applicable, or information not 
available 


DAC 1 


THE 
BOOK 


Engine type/code F8M 
Capacity (cm) / cylinders 1596/4 
Compression ration / pressure 22.5 / 220.0 
Torque output 0 
Oil pressure 2.0 [8.5] 
Oil temperature 
Valve clearances - inlet (mm) 
| - exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 850 + 25 
Maximum (no load) speed 5300 
Smoke test/opacity F 25 
Static timing method Dial gauge 
Timing dimension........... 1.6 + 0.02 
Crankshaft position [0] TDC 
Turbo type / ref / pressure ^ 
Injection pump make Roto Diesel 
Injection pump part no 3 
Injector Make / type Roto Diesel 
Injector part no RDNOSDC 6843C 
Injection type DPCR 8443 A370A 
Injection opening pressure, New [used]...bar | 118 «7 A 
Glow plugs 
Champion 
CH88, CH137 
Brakes 
minimum friction material thickness 
7.0 with backing 
Tyres - Saloon / Hatch e 
- Estate / Van j 175x14 


19/24 


151050 

130 + 30° 
2°30 + 30° 
9°30’ + 30’ 


DAC 2 


DACIA 


Torque wrench settings 
Cylinder head - stage 1 30 
70 
Wait 3 mins 
Slacken 
20 
+ 123° 
45 to 50 N 
60 to 65 
Crankshaft pulley bolt 90 to 100 
Camshaft pulley bolt Å 50 
Flywheel [driveplate] bolt 50 to 55 
Front hubs 
Rear hubs 


Glow plugs 15 to 30 
Clutch pressure plate bolts 25 
Injection pump sprocket 50 
Injectors 65 to 75 
Injection pump mounting bolts " 
Injector pipe unions 25 
Capacities 

Engine oil & filter 5.5 
Gearbox i 1.4 
Automatic transmission litres | _ 

Final drive litres | Front: 0.8 Rear:1.4 
Cooling system 7.0 
Fuel tank | 46 


Notes 


Duster 1989 to 1991 
"Transfer box: 0.8 


H19032 


1596 cm? 


— Not applicable, or information not 
available 


Pan DAEWOO 


Korando 2.9 TDi Musso 2.9 TDi 
1999 to 2000 1999 to 2000 


THE 
Engitieidype/Cóte reegen OM662LA Turbo SOHC 87kW ` | OM662LA Turbo SOHC 87kW 
Capacity (cm?) / cylinders ......................... 2874/5 287415 
Compression ration / pressure ............ bar | 22.1/218.0 22.1 / 218.0 
leiert et Nm 
Oil pressure ................... idle [running] bar 
(Qilitemperatute ..-........ mms °C 
Valve clearances - inlet (mm) .................... 
- exhaust (mm) .............. 
IRISGEOTTOr der: cec E 
No:"1* Vli S DOSITIOTUL occaecas 


Cooling system 
Thermostat opening temperature 
Radiator cap pressure 


Fuel system 
a e rpm | 770150 770 + 50 
Maximum (no load) speed ................. rpm | _ e 
Smoke test/opacity ........................ M1% | 20 20 
Staliediming method. Refer to wsm Refer to wsm 
Timing dimension............................. mm 
Crankshaft position ........................ mm [°] 
Turbo type / ref / pressure ................... bar 
Injection pump make ................................ Bosch Bosch 

Injection pump part mo... een PES 4 M55 C320 RS 191 PES 4 M55 C320 RS 191 


injector Make /'type...«...eiern ers r 1 

PONE DUE NO Rð a a e ? 

a o tele Indirect, intercooled Indirect, intercooled 
Injection opening pressure, New ee, bar | 115 to 125 [100] 115 to 125 [100] 
Glow plugs 


DIDIT 


DUTOT 


Brakes 
minimum friction material thickness 


TTT 


Tyres - Saloon / Hatch....................... i 
- Estate / Van............................SÍ 


235/75x15 23577 9x15 


2.1/2.1 202.1 


04 
0° + 30' 

2° 30 + 30’ 
12° 30' 


0.4 
0° + 30 

2° 30' + 30° 
12° 30’ 


Rear suspension / wheel alignment 
TOSI) / "TOO e Bee, mm [| 
a, en 


Torque wrench settings 
Oylinder head - stage 1 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 
litres 
litres 
litres 
litres 

Cooling system 

Fuel tank 


Notes 


Korando 2.9 TDi 1999 to 2000 
‘Alloy: 125 

Transfer: 1.4 

Musso 2.9 TDi 1999 to 2000 
'Alloy: 125 

"Transfer: 1.4 


— Not applicable, or information not 
available 


40 + 90° N 
95 + 90° N 


45 + 90 N 


8.0 
1.8 


Rear: 1.9 Front: 1.4 
10.0 
80 


DAE 2 


DAEWOO 


40 + 90 N 
55 + 90° N 


45 + 90° N 


8.0 
1.8 


Rear: 1.9 Front: 1.4 
10.0 
80 


H23616 


2874 cm? 


DAIHATSU 


Charade 1.0 Turbo F70 & Fourtrak F70 & Fourtrak Turbo ` F70 & Fourtrak 
1990 to 1993 1984 to 1993 1984 to 1993 1989 to 1998 


Engine 
Enginéttype/code:........5..... v nraendtte: CL61 SOHC Turbo 35KW DL50 OHV 54kW DL51 OHV Turbo 67kW DL42 OHV 54kW 
Capacity (cm) / cylinders ......................... 993/3 2765/4 2765/4 2765/4 
Compression ration / pressure ............ bar | 215/2180 21.5/221.6 21.5/ 221.6 212/2216 
date (TS) foU ism cm Nm | 0 0 0 0 
Oil pressure ................... idle [running] bar | [3.1 to 4.1] [4.4 to 5.4] [4.4 to 5.4] [4.4 to 5.4] 
Enter ET °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.25 + 0.05 025H 025H 025 H 

- exhaust (mm) .............. 0.30 + 0.05 0.30H 0.35 H 0.25 H 
Ieren 1-2-3 1-3-4-2 1-3-4-2 1-3-4-2 
NOKKOYIRGENDOSItON essa lng TCE TCE 


Cooling system 
Thermostat opening temperature ......... °C | 88 21.5 80 to 84 80 to 84 80 to 84 
Radiator cap pressure nd 9. À 0.9 
Fuel system 


Bemtgen rpm | 850250 650 + 50 650 + 50 650 + 50 
Maximum (no load) speed ................. rpm | 5600 +150 -100 4100 to 4175 4600 4500 
Smoke test/opacity sn: M1% | 25 30 3.0 30 

Static timing method, ........... onn tnnartona Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension.......3. urere mm | 0,89: 0.08 0.97 to 1.03 0.97 to 1.03 1.06 + 0.03 
Crankshaft position ........................ mm [°] | [0] TDC [0] TDC TDC [1] BTDC 
Turbo type / ref / pressure ................... bar | 0.51007 bar Æ 0.55 to 0.85 @ 3400 rpm - 
Injection pump make .................. nnne Bosch Nippon Denso Bosch Bosch 
Injection pump part no... VE VE VE4 VE 
Injector Make / type EEN Nippon Denso Nippon Denso Nippon Denso Single hole 
hijecten Dara testis ND-DN12SD12A DN12S 012A 093400 - 0510 » 
INJECTION pe eere cec meer, Indirect VE Indirect VE Indirect VE Indirect VE 


Injection opening pressure, New [used]...bar | 132 to 142 10845 105 to 115 108 +5 
Glow plugs 
eee, MU os Bosch 

eee 0250 2020 074 


Bosco sve E 11.0/6.4 


Bosch 
0250 202 051 


Bosch 
0250 202 051 
85/10 


Bosch 
0250 202 051 
85/9 


Brakes 
minimum friction material thickness 
E. ien E d d | 10 

emm — 10 1.0 10 10 

Tyres - Saloon / Hatch ....................... i 165/70x13 
Estate Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van... bar 
Front suspension / wheel alignment 


215x15 215x15 215x15 


2.0/2.0 


12/17 12/17 


12/17 


Toe-in (+) / Toe-out (-)....................mm [| 1.0 0230 0230 0x30 
Cambes PITE corticis 20: tele (Sale PEt 
Qoo loo c EE oO 2 55 2 1° T30 + 1° 1°30' + 1° 1°30' + 1° 


Te A 122 + 1? 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... 


9°30’ + 1° 9730 + 1° 9°30' + 1° 


ILI 


41; 


227 e 
oo SN 


ENS EP 
SS 


Torque wrench settings 
Cylinder head - stage 1 


Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 
litres 
litres 
litres 
litres 

Cooling system 

Fuel tank 


Notes 


F70 & Fourtrak 1984 to 1993 
"Transfer box: 1.3 

F70 & Fourtrak Turbo 1984 to 1993 
"Transfer box: 1.3 

F70 & Fourtrak 1989 to 1998 
"Transfer box: 1.3 


- Not applicable, or information not 
available 


85 to 95 


42 to 52 N 
54 to 66 
55 

45 

50 to 60 
176 to 216 
58 to 98 
88 to 118 
14 

Tto 10 
65 

50 to 70 
18 

25 


108 to 127 


64to 73 N 
96 to 110 
240 

50 

113 to 137 
WSM 
WSM 

88 to 118 
18 

15 to 24 


80 


DAI 2 


DAIHATSU 


108 to 127 


64 to 73 N 
96 to 110 
240 

50 

113 to 137 
WSM 
WSM 

88 to 118 
18 

15 to 24 
90 

60 to 80 


2765 cm" 


^m Charade 1.0 Turbo F70 & Fourtrak F70 & Fourtrak Turbo F70 & Fourtrak 
BOOK 1990 to 1993 1984 to 1993 1984 to 1993 1989 to 1998 


108 to 127 


64 to 73 N 
96 to 110 
240 

50 
113 to 137 
WSM 
WSM 

88 to 118 
18 

15 to 24 
90 

60 to 80 


H23603 


DAI 3 


A. DAIHATSU 
N 
SLR 


A 
Ree Fourtrack Independant Hijet 1.2 D 
Bu 1993 to 2000 1996 to 2000 


Engine 
so DL52 OHV Turbo 73kW ` ` | SOHC 26kW 
Capacity (cm?) / cylinders......................... 2765/4 1221/4 
Compression ration / pressure ............ bar | 212/2216 23.0/ 
are Eelere Nm | 245 71 
Oil pressure ................... idle [running] bar | 1.5 [3.0] [3.0 @ 2200] 
Oil temperature ....................« nnne °C | 80 80 
Valve clearances - inlet (mm) .................... 0.25 H | 

- exhaust (MM) .............. 0.35 H 
HGRA E 1-3-4-2 
kaler e ONE 


Cooling system 
Thermostat opening temperature 88 
Radiator cap pressure i 0.9 


Fuel system 


(colos MEER. CN rpm | 650250 900 + 50 
Maximum (no load) speed ................. rpm | 4500 4900 
Smoke test/opacity ........................ M1% | 30 30 
Staticstiming méthod........—.................. Plunger travel 

Timing dimension............................... mm } 1.06 + 0.03 

Crankshaft position ........................ mm [°] | [1] BTDC 

Turbo type / ref / pressure ................... bar | 0.5100.8 bar @ 3500 

Injection pump make ...................... Bosch 

Injection pump part mo... een VE 


Injector Make / type .......................ssss 
DUROS... andes 
Ree 
Injection opening pressure, New [used]...bar 
Glow plugs 
Vissi GERE L a Bosch 
ENSE FEIERN nacio ee 0250 202 051 


Single hole 


Indirect VE 
108 + 5 [127] 


Indirect 
140 to 155 


FRTAVARAREETATARETEARESARRRSERAEESSAY 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... i 
EH Nan EE Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. ber 
Front suspension / wheel alignment 


215x15 155x12 


2.0/1.8 Refer to vehicle 


Toe-in (+) / Toe-out (-)..................... mm [| | 20210 1521.0 
DEE copio M: 0°30’ + 30' 1°40’ 
b. =: 2°20' + 45' 3° 02+ 1° 


E a T 10° 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°} 
e —  ——— — 


V 


DAI 4 


DAIHATSU 


Fourtrack Independant Hijet 1.2 D 
1993 to 2000 1996 to 2000 


Torque wrench settings 
Cylinder head - stage 1 ....................... Nm 


108 to 127 


PETTINI 


B að 64 to 73 N 
In, Le Nm | 96 to 110 
Crankshaft pulley bot. Nm | 240 
Camshaft pulley bolt ........................ Nm | 50 
Flywheel [driveplate] bot. — Nm | 11310137 
ee S Nm | WSM 
E Nm | WSM 
Wheelinutss/AboltS................. neernaces Nm | 8810118 
IT naan aa a Nm | 18 
Clutch pressure plate bolts ................. Nm | 151024 
Injection pump sprocket...................... Nm | 90 
jc ——— ( Nm | 601080 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 
Capacities 
ne Eu litres 
Rettore litres 
Automatic transmission .................... litres 
BENE LL erret litres 
Cali ig SWR, succensa litres 
BEN... eec litres 


177 to 216 
39 to 53 
55 


Notes 


Fourtrack Independant 1993 to 2000 
"Transfer box: 1.3 


H19305 


— Not applicable, or information not 
available 


1221 cm? 


FIA 1 


7227 ØKS 
MO > R 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Cil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


156 A5.000 OHC 27kW 


1301/4 
200/ 

0 

[2.9 to 3.9] 
100 

0.35 

0.40 
1-3-4-2 
TBE 


85 to 89 
0.98 


TS E25 

5560 + 50 

in 

Plunger travel 
0.77 [4 + 1 ATDC] 
0 TDC 


Bosch 
Bosch 
DM 12 SD 1750 


VE 4/8 F2000 R61-1 


125 to 133 


Marelli/Champion 
UX2A / CH68 


135x13 
135x13 
2.0/2.0 
2.0/2.0 


-2.0 + 2.0 
1° + 30’ 
2°30’ + 30 


146 B1.000 OHC 33 kW 


1301 /4 
200/ _ 

0 

[8.4 to 4.9] 
100 

0.35 

0.40 
1-3-4-2 
TBE 


78 to 82 
0,78 


780 + 20 

5560 + 50 

2.5 

Plunger travel 
0.82 [8 + 1 ATDC] 
0 TDC 


Bosch 


Bosch 

DN 12 SD 296 
VE R 355 

125 to 133 


Marelli/Champion 
UX2A / CH68 


155/70x13 


1.9/1.9 


1.0 + 1.0 
-30 + 30’ 
2°10' + 30° 


146 B3.000 OHC Turbo 52kW 


1367 / 4 
20.0 +0.5/_ 
0 

(3.4 to 4.9] 
100 

0.30 + 0.05 
0.35 + 0.05 
1-3-4-2 

TBE 


78 to 82 
0.78 


800 + 20 
5460 + 50 

2.5 

Plunger travel 
1.05 [1 + 1 ATDC] 
0 TDC 

Bosch 

VER 349 
Bosch 

DN 12 SD 290 
VE R 349 

150 to 158 


Marelli/Champion 


UX2A / CH68 
11/12 


155/70x13 


20/19 


1.0 + 1.0 
-30' + 30' 
2°10 + 30' 


FIAT 


DULES Panda 1300 & Van Uno 1.3 Uno 1.4 Turbo Uno 1.7 
BOOK 1987 to 1991 1990 to 1991 1990 to 1994 1990 to 1995 


146 B2.000 OHC 42kW 


1697 /4 
205£0.5/ _ 
0 

[3.4 to 4.9] 
100 

0.30 + 0.05 
0.35 + 0.05 
1-3-4-2 

TBE 


78 to 82 
0.78 


760 + 20 
5150 + 50 

2.5 

Plunger travel 
1.0 [0 + 1 ATDC] 
DTD 

Bosch 

0 460 484 015 
Bosch 

DN 12 SD 290 
VER 308 

125 to 133 


Marelli/Champion 
UX2A / CH68 
11/12 


155/70x13 


2.0/ 1.9 


1.0 + 1.0 
-30' + 30' 
2^10' + 20 


FIA 2 


FIAT 


Panda 1300 & Van Uno 1.3 Uno 1.4 Turbo Uno 1.7 
1987 to 1991 1990 to 1991 1990 to 1994 1990 to 1995 


Torque wrench settings 

Cylinder head - stage 1 30 
65 
Bolts: + 90? 
Bolts: + 90° 
Nuts: + 40° + 40° 
Bolts 11 to 14: 30 
51N 

Main bearings 80 

Crankshaft pulley bolt 137 

Camshaft pulley bolt 118 

Flywheel [driveplate] bolt 83 

Front hubs 220 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting boits 

Injector pipe unions 


Capacities 

Engine oil & filter 

Gearbox 

Automatic transmission 

Final drive 

Cooling system | 5.6 


Fuel tank 32 Van: 40 


- Not applicable, or information not 
available 


30 

65 

Bolts: + 90° 
Bolts: + 90° 
Nuts: + 40° + 40° 
Bolts 11 to 14: 30 
51N 

80 

137 

118 


50 50 

100 100 

90 + 90° 

+ 90° + 90° 

Bolts 11 to 15: 30 Bolts 11 to 15: 30 


25 + 50° N 25 + 50°N 
113 113 

190 190 

118 118 

83 


1347 cm? / 1697 cm? 


FIAT 


Uno 1.7 Punto D $ Punto TD 60 $ Punto TD 70 SX 
1990 to 1991 1996 to 1997 1996 to 1999 1996 to 1999 


Engine type/code.......................... 146 B2.000 OHC 42kW 176 B3.000 SOHC 42kW 176 B7.000 Turbo 46kW 176 A3.000 Turbo 51kW 
Capacity (cM) / cylinders........................ | 1697/4 1698/4 1698 / 4 1698 / 4 
Compression ration / pressure ............ bar | 20.5+0.5/_ 20.3 / 20,3 / 20.37 
JT TU DU T Nm | 0 0 118 134 
Oil pressure .................., idle [running] bar | [3.4 to 4.9] [3.4] [3.4] [3.4] 
Elle E rene rrce caret °C | 100 100 100 100 
Valve clearances - inlet (mm) .................... 0.30 + 0.05 0.30 x 0.05 0.30 + 0.05 0.30 + 0.05 
- exhaust (mm) .............. 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05 


ittegtio n OO cecinere trennen ns errans 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE 
Cooling system 
Thermostat opening temperature ......... °C | 781082 78 
Radiator cap pressure nert 0.78 
Fuel system 


lesio aeaa gare reote eed rpm 


810 + 20 800 + 50 


Maximum (no load) speed ................. rpm | 5150 + 50 5250 5250 5250 
Smoke test/opacity e) M1% | 25 1.85 1.89 1.35 

Static timingimethod................... cens Refer to text Dial gauge Plunger travel Plunger travel 
Timing dimension............ mendis mm | [0x 1] Dimension on pump 0.94 + 0.05 0.94 + 0.05 
Crankshaft position ........................ mm f°] | 0TDC TDC TDC 

Turbo type / ref / pressure ................... bar | _ TBO 227 0.75 bar 
Injection pump Make ............................... Roto Diesel Bosch Bosch 
Injection pump part no........................ B 571B (FT01 E FTO2) VER 691 VER 537-1 
Injector Make / type EEN Roto Diesel Bosch Bosch 

(o oce oc i) i — BDNOSDC6751C' 6732 604C DN 12 SD 290 DN 12 SD 290 
ale ele DPCR 8443 Indirect FT08 Bosch VE Indirect VER 


injection opening pressure, New ee bar | 124 to 131? 150 
Glow plugs 
———Ó Marelli/Champion Bosch 


m— — € UX2A / CH68 0250 201 33 


vasasavesaosececeoxavsaAnessgevasseves 


124 to 131 [116 to 123] 150 


Bosch 
0250 201 033 


Bosch 

0250 001 538 
Brakes 
minimum friction material thickness 


acsssseevsessuenvevsssevevereesevavsevees 


Tyres - Saloon / Hatch....................... i 155/70x13 165/65x14 

iL CVA: MES Size | . x 
Pressure - front / rear - Saloon / Hatch ...bar | 2.0/1.9 2.4/2.0 
- Estate / Ven... bar 
Front suspension / wheel alignment 


165/65x14 


165/65x14 


24/20 2.4/2.0 


Toe-in (+) / Toe-out (-)..................... mm [9] | 1021.0 0.0 + 1.0 0.0 + 1.0 0.0 + 1.0 
Cc —— — -30' + 30' -0°15 + 30' -0*15' + 30' -0° 15' + 30' 
CASO a ccc nra A 2°10 +30 2°30' + 30” 2°50’ + 20 2° 5 +30’ 


Toe-in (+) / Toe-out (-)..................... mm P 13220 
(02 MM EMI 0°15 + 30° 


1022.0 
0°15 + 30' 


1.0+2.0 
0° 15 + 30' 


FIA 4 


FIAT 


Uno 1.7 Punto D $ Punto TD 60 S Punto TD 70 SX 
1990 to 1991 1996 to 1997 1996 to 1999 1996 to 1999 
Torque wrench settings 
Cylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 

Engine oil & filter litres 
Gearbox litres 
Automatic transmission litres 
Final drive litres 
Cooling system 

Fuel tank 


Notes 


Uno 1.7 1990 to 1991 
'Also RDNOS6751C 
*RDNOS6751C: 116 to 123 


H19062 


1697 cm / 1698 cm’ 


- Not applicable, or information not 
available 


FIAT 


Tipo 1.7 Tipo 1.7 Tipo 1.7 Tipo 1.7 
1988 to 1992 1988 to 1992 1993 to 1995 1993 to 1995 


Engine diype/code....... serre 149 B4.000 SOHC 42kW 149 B4.000 SOHC 42kW 149 B4.000 SOHC 42kW 149 B4.000 SOHC 42kW 
Capacity (cm?) / cylinders......................... 1697 /4 1697 /4 1697 / 4 1697 /4 
Compression ration / pressure ............ bar | 20.5+0.5/_ 20.5 + 0.5/ _ 20.5 + 0,5/_ ' 20.5 + 0,5/_ 
jorden ee Nm | 100 100 100 100 
Oil pressure „oeeie idle [running] bar | [3.4 to 4.9] [3.4 to 4.9] [3.4 to 4.9] [3.4 to 4.9] 
Vo EST dS kO Ø eC | 100 100 100 100 
Valve clearances - inlet (MM) .................... 0.30 + 0.05 0.30 + 0.05 0.30 x 0.05 0,30 x 0.05 

- exhaust (mm) .............. 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05 
UREN ON S 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE TBE TBE TBE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... K 0.78 
Fuel system 


78 to 82 78 to 82 78 to 82 78 to 82 
0.78 


Sei circle c MNT NE rpm | 790 to 840 760 + 20 880 to 920 790 to 840 
Maximum (no load) speed ................. rpm | 5100 to 5200 5150 + 50 5150 + 50 5150 + 50 

Smoke test/opacity ........................ M1% | 1,78 1.78 1.78 178 

Static timingimethod BEE Refer to text Plunger travel Plunger travel Plunger travel 
Timing dimension.............................. mm | Dimension on pump 1.0 {2 + 1 ATDC] 1.0 [2 + 1 ATDC] Dimension on pump 
Crankshaft position ........................ mm [°] | 0 TDC 0 TDC 0 TDC 0 TDC 


Turbo type / ref / pressure ................... bar 


Injection pump make ................................ Roto Diesel Bosch Bosch 

Injection pump part pp... eren Ft “ " 0460 484 051 R84438572C 
Injector Make / type eent Roto Diesel Bosch Bosch CAV 
jio: Comes BDNOSDOC6751C DN 12 SD 290 0432 217 195 LCR 67326 
Meee EE DPCR 8443 VE R 308 VER 463 CAV DPC 


Injection opening pressure, New use bor 135 to 143 125 to 133 


Glow plugs 


2124 [116] 124 to 131 [119] 


Bosch 
0250 201 019 
11/12 


Bosch 
0250 201 019 
11/12 


Bosch 
0250 201 005 
11/12 


Bosch 
0250 201 005 
11/12 


Brakes 
minimum friction material thickness 


165/70x13: 165/65x14 


Tyres - Saloon / Hatch....................... i 165/70x13 165/70x13: 165/65x14 

< Eegenen enee Sze |. > 
Pressure - front / rear - Saloon / Hatch...bar | 2.1/1.9 21/19 
- Estate / Van. bar 


165/70x13: 165/65x14 


21/19 AES 


0x10 
25 + 30' 
140 + 30° 


02x10 
25' + 30' 
4°40’ + 30' 


021.0 
25 + 30’ 
140 + 30° 


0210 
25 + 30' 
1°40' + 30' 


0 + 2.0 
-P30 + 15° 


0+2.0 
-1930' + 15° 


0+2.0 
-130 + 15' 


0+2.0 
-130' + 15' 


FIA 6 


Ha 
= -— 
m Tipo 1.7 Tipo 1.7 Tipo 1.7 Tipo 1.7 
BOOK 1988 to 1992 1988 to 1992 1993 to 1995 1993 to 1995 


Torque wrench settings 
Oylinder head - stage 1 50 50 50 50 
100 100 100 100 
+90° +90° +90° + 90° 
+ 90° +90° + 90° + 90° 
Bolts 11 to 15: 30 Bolts 11 to 15: 30 Bolts 11 to 15: 30 Bolts 11 to 15: 30 


74N TAN 25 + 50° N 25 + 50°N 
Main bearings 113 113 
Crankshaft pulley bolt 190 190 
Camshaft pulley bolt 118 118 
Flywheel [driveplate] boit 142 
Front hubs 240 
280 
86 

Glow plugs 15 
Clutch pressure plate bolts ................. M6: 17 M8: 30 M6: 17 M8: 30 38 
Injection pump sprocket 49 49 49 
Injectors 55 55 55 
Injection pump mounting bolts 25 25 25 
Injector pipe unions 24 24 24 
Capacities 

litres 

litres 

litres 
Final drive 
Cooling system 
Fuel tank 


Notes 


Tipo 1.7 1988 to 1992 
11990 >, with integral washers: 235 
Tipo 1.7 1988 to 1992 
21990 >, with integral washers: 235 


H19062 


1697 cm" 


- Not applicable, or information not 
available 


FIAT 


Tipo 1.9 Turbo Tipo 1.9 Tipo 1.9 Turbo EGR Tipo 1.9 Turbo 
1988 to 1992 1990 to 1992 1990 to 1992 1990 to 1992 


BARING type/code. ......... esee 160 A6.000 SOHC Turbo 66kW | 160 A7.000 SOHC 48kW 160 86.046 SOHC Turbo 59kW | 160 A6.046 SOHC Turbo 66kW 
Capacity (cm?) / cylinders......................... 1929/4 1929/4 1929/4 1929/4 
Compression ration / pressure ............. bar | 192:05/ 19.2 + 0.5/ _ 19,2 +0.5/_ 19.2 +0.57. 
Jorcque;outo ties cotes compte comen Nm | 186 0 0 186 
Oil pressure .................. idle [running] bar | [3.4to 4.9] [3.4 to 4.9] [3.4 to 4,9] [3.4 to 4.9] 
Oil temperature - cias °C | 100 100 100 100 
Valve clearances - inlet mm). 0.30 « 0.05 0.30 + 0.05 0.30 + 0.05 0.30 + 0.05 

- exhaust (mm) .............. 0.35 + 0.05 0.35 x 0.05 0.35 + 0.05 0.35 + 0.05 

Lg rris suna 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 

N feto oro ipio T TBE TBE 
Cooling system 
Thermostat opening temperature ......... 78 to 82 78 to 82 78 to 82 
Radiator cap pressure ......................... 0.78 078 0.78 
Fuel system 
MER es EE rpm | 900120 740 to 780 740 to 780 830 + 20 
Maximum (no load) speed ................. rpm | 4860 to 4940 4860 to 4940 4860 to 4940 5000 50 
Smoke test/opacity ....................... M1% | 1.78 1.82 1.16 1.78 
Staticitiming method... een: Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension.................... MNM | 0.82 [8 + 1 ATDC] 0.82 0.82 0.82 
Crankshaft position ........................ mm [°] | 0TDC 0 TDC 0 TDC 0 TDC 


Turbo type / ref / pressure .................. bar 
Injection pump make ................................ 


0.8 bar @ 2000 rpm 
Bosch 


Bosch 


Bosch 


Bosch 


Injection pump part mp... eens, f u " ø " 

Injector Make / type... Bosch Bosch Bosch Bosch 
ET cet iecoris RN DN 12 SD283 DN 12 SD 283 DN 12 SD 283 DNOSD 1510 
Imectionity peron 1 aT n VE R 303 VE R 303 VE R 303 VE 4/R 343 


Injection opening pressure, New Lee) Fer | 150 to 158 150 to 158 
Glow plugs 
b m IR titt ote Bosch 

LOONIE EET iua sag ngs E 0250 201 005 


ee 11/12 


15010 158 150 to 158 


Bosch 
0250 201 005 
11712 


Beru 
0100221166 


Bosch 
0250 201 005 
11/12 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... 175/65x14 

- Estate / Van... Síze 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Von... bar 


175/65x14 175/65x14 


175/65x14: 185/60x14 


2.11/21 


22/22 22/22 Pore 


0+1.0 
25 + 20 
2°50’ + 30’ 


0+10 
25 + 30’ 
2°50' + 30° 


0+1.0 
25 + 30’ 
2°50 + 30’ 


“1.0 to 1.0 
-4 +20 
VIT 4 


0+2.0 
1°30 + 15 


022.0 
“1°30 + 15' 


0+2.0 
-1°30 + 15' 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
litres 
litres 
Automatic transmission litres 
Final drive litres 
Cooling system litres 
Fuel tank litres 


— Not applicable, or information not 
available 


50 

100 

+ 90° 

+ 90° 

Bolts 11 to 15: 30 


25+50°N 
113 

190 

118 

142 

460 

280 

86 

15 

M6: 17 M8: 30 
49 

55 

25 

24 


50 

100 

+ 90 

+ 90° 

Bolts 11 to 15: 30 


254 5^ N 
113 
190 


142 

460 

280 

86 

15 

M6:17 M8:30 
49 

95 

25 

24 


50 

100 

+90° 

+ 90° 

Bolts 11 to 15: 30 


25 + 50° N 
113 
190 
118 


M6: 17 M8: 30 
49 
55 
25 
24 


1929 cm? 


FIA 8 


FIAT 


Tipo 1.9 Turbo 
1990 to 1992 


50 

100 

490 

+ 90° 

Bolts 11 to 15: 30 


25 + 50°N 
113 
190 


142 

460 

280 

86 

15 

M6:17 M8: 30 
49 

59 

25 

24 


H19062 


FIAT 


Tipo 1.9 Turbo Bravo & Brava 1.9D Bravo & Brava 1.9TD 75 Bravo & Brava 1.9TD 100 
1993 to 1995 1996 to 2000 1996 to 2000 1996 to 2000 


Enginedype/Codgs......i. iis rectis 160 A6.000 SOHC Turbo 66kW | 160 A7.000 SOHC 48kW 182 A8.000 SOHC Turbo 55kW | 182 A7.000 SOHC Turbo 74kW 
Capacity (cm?) / cylinders......................... 1929/4 1929/4 1910/4 1910/4 
Compression ration / pressure ............ bar | 19.2+0.5/_ 210/ 207/ _ 20.7/ _ 
Je PU Fm Nm | 186 119 147 200 
Oil pressure ................... idle [running] bar | [3.4 to 4.9] [3.7] [3.7] [3.7] 
Oil temperature .................. e *C | 100 100 100 100 
Valve clearances - inlet (mm) ................ we | 0:301 0.05 0.30 + 0.05 0.35 x 0.05 0.35 + 0.05 
- exhaust (mm) .............. 0.35 x 0.05 0.35 + 0.05 0.35 + 0.05 0,35 + 0.05 
MERO... a 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .........................-. TBE 


Cooling system 
Thermostat opening temperature ......... °C | 781082 81 81 
Radiator cap pressure ......................... 0.78 
Fuel system 

Idle speed eek 900 + 20 
Maximum (no load) speed 5000 
Smoke test/opacity 1% | 185 
Static timing method Plunger travel 


860 + 10 
4970 + 50 
2.0 


800 + 20 
5050 + 50 
2.0 

Plunger travel 


850 + 20 
5050 + 50 
2.0 


Timing dimension 0,8 + 0.05 0.92 + 0.05 0.87 to 0.97 0.87 to 0.97 
Crankshaft position 0 TDC WSM WSM 

Turbo type / ref / pressure 0.8 bar @ 2000 rpm Garrett GT15 <1.05 bar Garrett GT15 <1.05 bar 
Injection pump make Bosch Bosch Lucas 

Injection pump part no 0460 494 304 VER 679 DPC FTO9 

Injector Make / type Bosch Bosch CAV 

Injector part no 0432 217 211 LCR 6734 202D KCA 30841 RDN 05DC6897 
Injection type VE R 466 Indirect Indirect Indirect 

Injection opening pressure, New [used]...bar | 150 to 158 124 to 131 [116 to 123] 150 to 158 143 to 150 


Glow plugs 
ue oc nS M — Bosch 
/—————^———————— 0250 001 538 

Vistos n OR sa ccs ce 11/18 


Beru 
0 100 226 249 


Beru 
0 100 226 249 


Beru/Champion 
0 100 221 145 / CH 68 


Brakes 
minimum friction material thickness 


assasssasaexinacsexemaesenenaveeeesenone 


Tyres - Saloon / Hatch....................... i 175/65x14 

Ee Vani... sse Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 


165/65x14: 175/69x14' 165/65x14: 175/65x14' 


175/65x14: 185/60x14 


22/22 23/22 23 122 


2.3/22 


0x10 
II + 30’ 
ZU + DU 


0210 
T 230 
2"50' + 30' 


0210 
-7' + 30' 
2*42' + 30' 


0:10 
T + 30” 
2*50' + 30’ 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | -1+2.0 
Loo ou: syn. AM UM. E BS -10 + 30' 


-2510 1.5 
DET 0 


-25101.5 
-19 + 30” 


-2.5 to 1.5 
x30 


FIA 10 


Torque wrench settings 
Cylinder head - stage 1 50 
100 
DER 
«90 
Bolts 11 to 15: 30 


254 50°N ‘© vel 25+50°N 20 + 60° N | 20+60°N 
Main bearings 119 20 + 100° 20 + 100° 20 + 100° 
Crankshaft pulley bolt 190 360 Left-hand — — 360 Left-hand 
Camshaft pulley bolt ........................... 118 120 
Flywheel [driveplate] bolt 160 
Front hubs 280 
Rear hubs 280 
Wheel nuts / bolts 86 
Glow plugs 15 Å 3 15 
Clutch pressure plate bolts M6:17 M8:30 38 
Injection pump sprocket 49 50 
Injectors 55 55 
Injection pump mounting bolts 25 
Injector pipe unions 24 
Capacities 
Engine oil & filter 
Gearbox 
Automatic transmission litres 
Final drive litres 
Cooling system 
Fuel tank 
Notes 
Bravo & Brava 1.9D 1996 to 2000 
‘Also 185/60x14: 195/50x15 


Bravo & Brava 1.9TD 75 1996 to 2000 
'Also 185/60x14: 195/50x15 


Tipo 1929 cm? 


CO (@) © O 
0 6 2 4 8 
SS 
3 1 5 9 
= Q O Gi 


QO 

1 
I£ 
© 


H32018 


— Not applicable, or information not 1910 cm? / 1929 cm? 
availabie 


FIAT 


Bravo & Brava 1.9 JTD 105 | Tempra 2.0 DS Tempra 2.0 DS Tempra 2.0 Turbo DS 
1999 to 2000 1990 to 1996 1990 to 1996 1990 to 1996 


"ums type/code...........oee eene 182 B4.000 SOHC Turbo 77kW | 160 A7.000 SOHC 48kW 160 A7.000 SOHC 48kW 160 A6.000 SOHC Turbo 66kW 
Capacity (cm?) / cylinders........................ 1910/4 1929/4 1929/4 1929/4 
| Compression ration / pressure ............ bar | 18.45/_ 210205/ 21.0+05/_ 19.2+05/_ 
TOT UI OUTPUT a Nm | 200 119 119 191 
Oil pressure oieee idle [running] bar | [3.43 to 4.9] [3.4 to 4.9] 13.4 to 4.9] [3.4 to 4.9] 
lte °C | 100 100 100 100 
Valve clearances - inlet (mm) .................... 0.30 + 0.05 0.30 + 0.05 0.30 + 0.05 0.30 + 0.05 
- exhaust (mm) .............. 0.35 x 0.05 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05 
linjection OTOL. nunna 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position ............................-. TBE TBE TBE 
Cooling system 
Thermostat opening temperature ......... °C | 861090 78 to 82 
Radiator cap pressure .................... bar] Dänn 7 ` 10:78 0.78 0.78 
Fuel system 
den eoo gaa mm 1 800230 760 to 800 740 to 780 880 to 920 
Maximum (no load) speed ................. rpm | ECU controlled 5100 to 5200 5120 to 5200 4950 to 5050 
Smoke test/opacily ..............- M1% | 20 — 18 18 1.88 
Static timing method................................ Plunger travel Rotor groove Plunger travel 
Timing dimension........................ mm 0.85 Dimension on pump 0.8 
Crankshaft position ........................ mm [°] 0 TDC r 0 TDC 
Turbo type / ref / pressure .................. bar]. " " KKK K16 «0.8 bar @ 2400rpm 
Injection pump make linsa Bosch Bosch Roto Diesel Bosch 
Injection pump part no... | EDC 150 0460 484 024 is VER 466 
Injector Make / type... ó Bosch Roto Diesel Bosch 
Injector part no... 1 0.445.110.002 DN 12 SD 290 RDN or BDN 12SDC 6849C DN 12 SD 290 
Lu EENG c Direct common rail EDC 15C VE R 334 FT 03 Indirect VER 


Injection opening pressure, New [used]...bar 125 to 133 150 to 158 


Glow plugs 


124 to 131 [119 to 131] 


Bosch 
0250 202 028 


Bosch/Champion 
0250 201 005 / CH68 
11/12 


Bosch/Champion 
0250 201 005 / CH68 
11/12 


Bosch/Champion 
0250 201 005 / CH68 
11/18 


Brakes 
minimum friction material thickness 


RYARYEXANANJARARANARARRAYIPARAEKGSAVAESETE 


Tyres - Saloon / Hatch....................... i 185/55x15: 185/60x14 

EXER! MID E errores Size 
Pressure - front / rear - Saloon / Hatch ...bar 
> - Estate / Van... ber 
Front suspension / wheel alignm 


175/65x14: 185/60x14 


175/65x14: 185/60x14 
175/65x14: 185/60x14 
2.2/2.2 
22122 


175/65x14: 185/60x14 


23/22 22/22 22 (22 


Toe-in (+) / Toe-out (-)............... mm | 0x10 0:10 Oto 1.0 0210 
Me. cece eC A eee T + 30 10' + 30' 10 + 30 10° + 30° 
eaten e e 2790 + 30° 2°40’ + 30’ 24) + 30° Est: 2°20’ + 30’ 2°50 to 3°50” 


0.0 to 4.0 
~0°46 + 30° 


-3.0 to 1.0 
DNK 


-3.0 to 1.0 
EET U 


-3.0 to 1.0 
-30 to -1°30 


at x 


. 


SA Le 
STS 


Torque wrench settings 
Cylinder head - stage 1 


| Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [drivepiate] bolt 
Front hubs 
Rear hubs 
Wheel nuts / bolts 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
NEST OrG ucro... Load Nm 
Injection pump mounting boits 
Injector pipe unions 
Capacities 


Cooling system 
Fuel tank 


- Not applicable, or information not 
available 


25 + 60^ N 
20 + 100” 


360 Left-hand 


120 
160 
70 + 56° 
284 
86 
15 
38 
50 
32 
32 
32 


50 
100 
+ 90° 
+ 90° 


Bolts 11 to 15: 30 


25 + 50* N 


O 


10 


8 


O 
6 
3 
O 


50 

100 

+ 90° 

+ 90° 

Bolts 11 to 15: 30 


25 + 50° N 
113 
190 
118 
142 
235 


H19062 


1929 cm? 
O O D] 
2 4 8 
1 5 9 
O O CO 


1910 cm? 


FIA 12 


FIAT 


Bravo & Brava 1.9 JTD 105 | Tempra 2.0 DS Tempra 2.0 DS Tempra 2.0 Turbo DS 
BOOK 1999 to 2000 1990 to 1996 1990 to 1996 1990 to 1996 


50 

100 

+90° 

+ 90° 

Bolts 11 to 15: 30 


254 0° N 
113 
190 
118 
142 
451 
284 
86 
15 
38 
49 
55 
25 
24 


Tempra 2.0 Turbo DS Marea & Weekend 1.9 TD75 | Marea & Weekend 1.9 TD100 | Marea & Weekend JTD 105 
1993 to 1996 1997 to 1999 1997 to 1999 1999 to 2000 


182 84.000 SOHC Turbo 77kW 


Engine type/code 
Capacity (cm?) / cylinders.......... 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 


Injection opening pressure, New se bar 


Glow plugs 


Brakes 
minimum friction materia! thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


Pressure - front / rear - Saloon / Hatch ...bar 


Toe-in (4) / Toe-out (-) 
Camber 


160 D1.000 SOHC Turbo 66kW | 182 A8.000 SOHC Turbo 55kW | 182 A7.000 SOHC Turbo 74kW 


1929/4 
1921057 
191 

[3.4 to 4.9] 
100 

0.30 + 0.05 
0.35 + 0.05 
1-3-4-2 

TBE 


78 to 82 
0.78 


850 to 950 
4950 to 5050 
1.58 

Plunger travel 
0.8 

DTD 

KKK K16 «0.8 bar @ 2400rpm 
Bosch 

VER 508 
Bosch 

DN 12 SD 290 
Indirect VER 
150 to 158 


Bosch/Champion 
0250 201 005 / CH68 
11/18 


175/65x14: 185/60x14 


22722 


0x10 
10 + 30' 
2*50' to 3°50 


-3.0 to 1.0 
-30' to -1°30 


1910/4 
20.7 / 

147 

D 

100 

0.30 + 0.05 
0.35 + 0.05 
1-3-4-2 


830 to 870 
5100 

20 

Plunger travel 
0.92 

TDC 


Garrett GT15 «1.05 bar 


Bosch 

VER 679 
Bosch 
DNOSD321 
Indirect VER 
150 to 158 


Beru 
0 100 226 249 


175/70x14 


2.1 2.3 


0+1.0 
-T + 30' 
2790 + 30' 


-2.5 to 1.5 
- + 30' 


1910/4 
20.7 / 

200 

Bd 

100 

0.30 + 0.05 
0.35 + 0.05 
1-3-4-2 


830 to 870 
4920 to 5020 
1.16 

Plunger travel 


Garrett GT15 <1.05 bar 
Lucas 
DPC FT09 


RDN SDC6888D 
Indirect DPC 
143 to 150 


Beru 
0100 226 249 


165/65x14: 175/65x14' 
165/65x14: 175/65x14' 
2.2/2,1 
2272 


0210 
-7 + 30' 
2^40' + 30’ Est: 2°20' + 30’ 


-2.5 to 1.5 
-19 + 30 


1910/4 
18.45/ 

200 

[3.43 to 4.9] 
100 

0.30 + 0.05 
0.35 + 0.05 
1-3-4-2 


Direct common rail EDC 15C 


Bosch 
0250 202 028 


175/70x14: 185/65x14 
175/70x14: 185/65x14 
22127 
22122 


0210 
-T + 30' 
2°42 + 30' 


-2.5 to 1.5 
- + 30' 


FIA 14 


FIAT 


Tempra 2.0 Turbo DS Marea & Weekend 1.9 TD75 | Marea & Weekend 1.9 TD100 | Marea & Weekend JTD 105 
1993 to 1996 1997 to 1999 1997 to 1999 1999 to 2000 


Torque wrench settings 
` Cylinder head - stage 1 50 
100 
+90* 
+90* 
Bolts 11 to 15: 30 


25 + 9" N 
20 + 100° 
360 left-hand 
120 


254 5^ N 
113 
190 
118 
142 
451 
284 
86 
Glow plugs 1$ 
Clutch pressure plate bolts 38 
Injection pump sprocket 49 
Injectors 55 
Injection pump mounting bolts 25 
Injector pipe unions 24 
Capacities 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


Marea & Weekend 1.9 TD100 1997 to 1999 
'Also 185/60x14: 195/50x15 


— Not applicable, or information not 
available 


20 + 60° N 
20 + 100° 
360 Left-hand 


25+ 60^ N 
20 + 100° 
360 left-hand 
120 

142 

240 

284 

86 

15 

38 

50 

78 

25 

29 


1929 cm? 


O Q O Ð O 
10 6 2 4 8 

| 1 5 9 
d å O CO Q 


H32018 


1910 cn? 


FIAT 


Marea & Weekend 2.4TD Croma 1.9 Turbo D Croma 2500 Turbo D Croma 2500 Turbo D 
1997 to 1999 1988 to 1992 1989 to 1993 1990 to 1993 


Engine 

Engine typBle0ode:2.20naannsannnsmauvaum 182 A2 000 SOHC Turbo 91KW ` | 154 B.000 SOHC Turbo 66KW ` | 8144.97 SOHC Turbo 85kW 8144.97R SOHC Turbo 80KW US83 
Capacity (cm) / cylinders......................... 2387/5 1929/4 2499 / 4 2499 / 4 
Compression ration / pressure ............ bar | 207/ 180/ 2107 2107 
IET. EE Mp Nm | 265 191 0 0 

Oil pressure ................. idle [running] bar | 2.0 [4.0] [3.4 to 4.9] [3.4 to 4.9] [3.4 to 4.9] 
Oil temperature ENN °C | 100 100 100 100 

Valve clearances - inlet (MM) .................... 0.30 + 0.05 0.40 + 0,05 0,50 + 0.05 0.50 + 0.05 

- exhaust (mm) .............. 0.35 + 0.05 0.40 + 0.05 0.50 + 0.05 0.50 + 0.05 

rection ortionac come Ce CHI cos 1-2-4-5-3 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position ..........................-. TBE TBE TBE 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure .„..................,.... 
Fuel system 


Vu 830 to 870 740 to 780 800 to 850 740 to 780 
Maximum (no load) speed ................. rpm | 5050 to 5150 4860 to 4940 5100 to 5200 5100 to 5200 
Smoke test/opacity ....................M"* 96 | 1.18 28" 25 20 
eegene Plunger travel Plunger travel Plunger travel Plunger travel 
RRG ORTIEDBIOA esse ernannt mm | 0.75 0.82 1.0 + 0.04 0.75 + 0.04 
Crankshaft position ........................ mm [°] | TDC 0 TDC 0 TDC 0 TDC 
Turbo type / ref / pressure sussen bar | IHI VLG «1.05 bar RIT 0.95 bar @ 2400rpm e 
Injection pump make En Bosch Bosch Bosch Bosch 
Injection pump part no............... see VER 560 0460 414 056 VER 4/10 VER 361 

Pl: SOE CHAS once Bosch Bosch Bosch Bosch 
injector part n6. 54st rtnne DN12 SD290 DN 12 SD 283 DNOSD 259 DNOSD 259 
Injection type................... enne Indirect VER VER 303 Indirect VER Indirect VER 


| Injection opening pressure, New [used]...bar | 15010 158 150 to 158 

Glow plugs 
vc cms s Beni Bosch Beru/Champion 
— ——— 3 0100 226 249 0250 201 025 0100 221 167 / CH88 


de a 11/12 


150 to 158 [135] 150 to 158 


Bosch 
0250 201 006 
11/12 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch Í 195/55x15: 205/50x15 
- Estate / Van Í 195/55x15: 205/50x15 
Pressure - front / rear - Saloon / Hatch...bar | 2.5/2.2 
Be - Estate / Ven. ber | 25/23 


185/65x14: 195/60x14 185/65x14: 195/60x14 185/65x14: 195/60x14 


22/22 22422 


2212.2 


0210 
10’ + 30' 
2°40' + 30’ Est: 2720" + 20 


“1.0 to 1.0 
-40’ to 0’ 
2°30 to 3°10 


“1.0 to 1.0 
-40 to 0’ 
2°30' to 3°10" 


“1.0 to 1.0 
-40' to 0’ 
2°30’ to 3°10" 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | -2.5to 1.5 
DNO. om mec, HO «30 


2.0 to 5.0 
| -40 to 0’ 


2.0 to 5.0 
-40' to 0’ 


2.0 to 5.0 
-40' to 0° 


FIA 16 


Torque wrench settings 

Cylinder head - stage 1 50 60 40 
100 Slacken Slacken 
+ 90° 60 40 
+ 90° + 180° + 180° 
Bolts 11 to 15: 30 


25 + 5^ N 
Main bearings 113 
Crankshaft pulley bolt 190 
Camshaft pulley boit 118 
Flywheel [driveplate] boit 142 
Front hubs 450 LkC ' 450 LkC 450 LkC 
Rear hubs 320 320 
Wheel nuts / bolts ............................... 98 98 
Glow plugs 37 a 37 
Clutch pressure plate bolts 20 20 
Injection pump sprocket 25 25 
Injectors 35 35 
Injection pump mounting bolts 25 m je 2o 
Injector pipe unions 
Capacities 


5.0 6.4 55 
1,5 to 1,6 = 151018 ` 15101.6 


Cooling system 
Fuel tank 


Notes 


Croma 1.9 Turbo D 1988 to 1992 
'From chassis no. 290 838: 360 


In 


H22335 


- Not applicable, or information not 2499 cm? 
available 


FIA 17 


227 SOON 
fla nes FIAT 


JB 
Wes pr U sa: 
YS MESS Ulysse 1.9 TD $ Ulysse 1.9 TD $ Ulysse 2.1 TO S Citivan & Duna 1.7 
me 1995 to 2000 1995 to 2000 1996 to 1999 1988 to 1991 


Engine 
eee ce eec XUD9BTF DHX SOHC Turbo 66kW | XUD9BTF D8B SOHC Turbo 66KW | XUD11BTE P8C 12V Turbo 80kW | 149 B3.000 OHC 44kW 
Capacity (cm?) / cylinders......................... 1905 / 4 1905 / 4 2088 / 4 1697 /4 
Compression ration / pressure ............ bar | 21.8/ 218/ 945/ 20.5 + 0.5/ _ 
Jl DU UR csset Nm | 196 196 250 0 
Oil Pressure rend idle [running] bar | [5.0] [5.0] [5.0] [3.4 to 4.9] 
Elle lee eG” Gt 80 100 
Valve clearances - inlet (mm) .................... 0.15 + 0.05 0.15 + 0.05 0.30 + 0.05 

- exhaust (mm) .............. 0.30 + 0.05 0.30 + 0.05 0.30 + 0.05 
Meaole e — —— 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position un 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 

Idle speed 850 + 20 
Maximum (no load) speed 5070 


850 + 20 
5070 


5150 + 50 


Smoke test/opacity .......................M` 1.85 1.85 1.65 

Static timing method Plunger travel Plunger travel Dial gauge Plunger travel 
Timing dimension 0.9 + 0.05 | 0.9 + 0.05 5.12 0.88 
Crankshaft position TDC TDC [24] BTDC [0] TDC 


Turbo type / ref / pressure KKK K14 / Garrett T2 0.8 bar 
Injection pump make Bosch 
Injection pump part no VER 513 


KKK K14 / Garrett T2 0.8 bar 
Bosch 
VER 601 


Bosch 


Lucas 
EPIC 


Injector Make / type Bosch Bosch S Bosch 
Injector part no 0432 217 218 0432 217 218 >. DNO SD 259 
Injection type ECU controlled ECU controlled Electronic control VE R 256 


Injection opening pressure, New [used]...bar | 175 175 

Glow plugs 
Meth a cisco IIoc Bosch 
——— DARN 0250 201 033 


NT mem, 11/12 


125 to 133 


Bosch/Marelli 
0250 201 005 / UX2A 


Bosch 
0250 201 033 
11/9 


Bosch 
0250 201 033 
11/12 


Brakes 
minimum friction material thickness 
acti OOO, 8.5 with backing 


8.5 with backing 8.5 with backing 


Tyres - Saloon / Hatch....................... i d 
*IEstate Varie gf e? | 205/65x15 


165/70x13 
165/70x13 
2.2/1.9 
2210 


205/65x15 205/65x15 


23/23 2.3/2.3 23 12.3 


2.0 + 1.0 
- + 30 
3° 30' + 30’ 


20210 
-1° + 30' 
3* 30' + 30' 


2.0+1.0 
inest) 
3° 30 + 30° 


3.04 1.0 
1°45’ + 30’ Est/van: 1°55’+30 
15 «30 Est/van: 55'+30” 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-..................... mm [°] | 20210 
KOH DUE i annona “1° + 30’ 


2.0+ 1.0 
-19 + 30 


5.0 + 2.0 
-1°55 + 30' Est/van: -1°20’ 


FIA 18 


Ulysse 1.9 TD $ Ulysse 1,9 TD $ Ulysse 2.1 TD S Citivan & Duna 1.7 
1995 to 2000 1995 to 2000 1996 to 1999 1988 to 1991 


Torque wrench settings 

Cylinder head - stage 1 Bolt length: <146.5mm or... 50 
Pilot type: <150.5mm 100 
20 + 90° 
60 + 90° 


+ 180° Bolts 11 to 15: 30 


20+70°N 20+70°N 20+70°N 74N 
Main bearings 70 70 15 + 60° 113 
Crankshaft pulley boit 40 + 60° 40 + 60° 70 + 60° j 180 
Camshaft pulley bolt 45 45 118 
Flywheel [driveplate] bolt 50 50 
Front hubs 110 110 
Rear hubs 
Wheel nuts / bolts 100 100 
Glow plugs 18 18 
Clutch pressure plate bolts 20 20 
Injection pump sprocket 50 50 
Injectors 90 90 
Injection pump mounting bolts 20 20 
Injector pipe unions 25 25 


Capacities 


Cooling system 
Fuel tank 


Notes 


Ulysse 1.9 TD S 1995 to 2000 
"Bolt length below head «146.8 mm 
Ulysse 1.9 TD S 1995 to 2000 
'Bolt length below head «146.8 mm 


2088 cm? 


H19062 


- Not applicable, or information not 1697 cm? 
available 


FIA 19 


ES 
EF SKI 
Z NS 

^, p > NON 

H 

SS 


JED 
ST TS 


FIAT 


Fiorino 1.7 Fiorino 1.7 Fiorino 1.7 Fiorino 1.7 
i DUE. 1988 to 1991 1991 to 1993 1991 to 1993 1994 to 1997 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure seoses idle [running] bar 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no. 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


149 B3.000 OHC 44kW 
1697 /4 

205205/ 

0 

[3.4 to 4.9] 

100 

0.30 + 0.05 

0.30 + 0.05 

1-3-4-2 

TBE 


760 + 20 
5150 + 50 
1.65 

Plunger travel 
0.88 

[0] TDC 


Bosch 


Bosch 

DNO SD 259 
VE R 256 
125 to 133 


Bosch/Marelli 
0250 201 005 / UX2A 


165/70x13 


19719 


-30 + 1.0 
1%50' + 30' 
30' + 30' Pick-up: 25'+30' 


5.0 + 2.0 
-19 + 30' Pick-up: -40'+30' 


146 B2.000 OHC 42kW 
1697 /4 

205205/ 

0 

[3.4 to 4.9] 

100 

0.30 + 0.05 

0.35 + 0.05 

1-3-4-2 

TBE 


760 + 20 
5150 + 50 
1.65 
Plunger travel 
1.0 + 0.05 
[0] TDC 
Bosch 

VER 308 
Bosch 

KCA 30541 
Indirect VER 
125 to 133 


Bosch 
0250 201 019 
11/12 


165/70x13 
19/19 


-3.0 + 1.0 
1%50' + 30' 
30' + 20 Pick-up: 25'+30' 


5.0 + 2.0 
-19 x30 Pick-up: -40?+30' 


146 B2.000 OHC 42kW 146 B2.000 OHC 42kW 
1697 /4 1697/4 

205205/. 205205/. 

0 0 

[3.4 to 4.9] [3.4 to 4.9] 

100 100 

0.30 + 0.05 0.30 + 0.05 

0.35 + 0.05 0.35 + 0.05 

1-3-4-2 1-3-4-2 

TBE TBE 


810 + 20 900 + 20 
5150 + 50 5150 + 50 
174 1.74 

Plunger travel Plunger travel 
Dimension on pump 1.0 + 0.05 

[0] TDC [0] TDC 

CAV Bosch 

DPC R8443 VER 463 

CAV Bosch 
DNOSD6751C 0432 217 195 
Indirect DPC Indirect VER 
123 125 to 133 


Bosch 
0250 201 019 
11/12 


Bosch 
0250 201 019 
11/12 


165/70x13 165/7013 


19/19 19/19 


3021.0 
1°50 + 30' 
30 + 30° Pick-up: 25'+30' 


30210 
1950' + 30’ 
30 + 30' Pick-up: 25'+30” 


5.0 + 2.0 
“1°+30 Pick-up: -40'+30” 


5.0 + 2.0 
“1°+30' Pick-up: -40'30' 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 

Crankshaft pulley bolt 

Camshaft pulley bolt 

Flywheel [driveplate] bolt 

Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket...................... 
Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 

Engine oil & filter 

Gearbox 

Automatic transmission litres 
Final drive litres 
Cooling system litres 
Fuel tank litres 


- Not applicable, or information not 
available 


50 

100 

+ 90° 

+ 90° 

Bolts 11 to 15: 30 


74N 
113 
180 
118 


50 

100 

+ 90° 

+ 90° 

Bolts 11 to 15: 30 


TAN 
113 
180 
118 


80 

100 

+90° 

+ 90° 

Bolts 11 to 15: 30 
74N 

113 

180 


118 
142 


1697 cm? 


50 

100 

* 90 

+ 90 

Bolts 11 to 15: 30 


74N 
118 
180 
118 


H19062 


FIA 20 


FIAT 


Fiorino 1.7 Fiorino 1.7 TD Scudo 1.9 D Scudo 1.9 D 
1994 to 1997 1997 to 1999 1999 to 2000 1996 to 1999 


Engine typeleode......... eon 146 B2.000 OHC 42kW 146 D7.000 SOHC Turbo 46kW | DW8 WJZ SOHC 51kW XUD9 D9B SOHC 51kW 
Capacity (cm?) / cylinders......................... 1697 /4 1697 /4 1868 / 4 1905/4 
Compression ration / pressure ............ bar | 20.5+05/_ 2031 230/ 
aire Tele ere Nm | 0 118 125 
Oil pressure ................. idle [running] bar | [3.4 to 4.9] [3.4] [5.0 @ 4000] 0.8 [3.4 to 4.9 @ 4000] 
Oil temperature ENEE °C | 100 100 80 80 
Valve clearances - inlet (mm) ..................., 0.30 + 0.05 0.30 + 0.05 0.15 + 0.05 0.15 + 0.05 

- exhaust (mm) .............. 0.35 + 0.05 0.35 + 0.05 0.30 + 0.05 0.30 + 0.08 
Ínjeoliðivofden...... a... ae... 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE » FE 


Cooling system 
Thermostat opening temperature 83 87 to 98 
Radiator cap pressure ....................... d v i 10 
Fuel system 


idl&/speed be rpm | 810: 20 900 + 50 750 to 800 750 to 800 
Maximum (no load) speed ................. rpm | 5150250 4950 + 50 5300 + 50 5250 to 5350 
Smoke test/opacity nn MIA | 1.74 18 25 1.48 

Stað il NETT LOC E Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension.............................. mm | Dimension on pump 11.0 0.9 + 0.05 
Crankshaft position ........................ mm [°] | [0] TDC TDC TDC 

Turbo type / ref / pressure ................... bar Í _ Garrett T2 0.75 bar » 

Injection pump make ee CAV Lucas Bosch Bosch 
Injection pump part mo... en R8444 B300A FT118445 VER 425-10/11 VER 425-6 
laeto Maker ity pe l... suenan tantes nente CAV „ - Bosch 
Lo 0r. 0 1o MR LRC 67326 Lucas RDNO 6888D DNOSD 299A 0432 217 248 
LIST EE Indirect DPC Indirect Indirect VER Indirect VER 


Injection opening pressure, New use), ber 143 to 150 

Glow plugs 
RE eege Se Bosch 
ogni. momen, mmm. 0250 201 019 


— 11/12 


124 to 131 [116] 130 


Bosch 
0250 201 005 
11/18 


Bosch/Champion 
0250 201 039 / CH1693 
11/9 


Brakes 
minimum friction material thickness 


Bassveveesaveceeeeneisseontesiehiavaotes 


Tyres - Saloon / Hatch....................... j 
SELON sereni Size 
Pressure - front / rear - Saloon / Hatch ...bar 
"m. bar 


165/70x13 165/70x13 1957 0x14 


19/19 22/19 30/30 


-3.0 + 1.0 
1950' + 30° 
30' x30 Pick-up: 25'230' 


“3.04 1.0 
IN + 20° 
0°40" + 20" 


1.0+05 
0° + 30’ 
3°30’ + 30' 
11°28" + 40’ 


2.0+1.0 
0° +30 

1° +30’ PAS: 3°30'+30' 
11°28' + 40° 


Toe-in (+) / Toe-out (-)..................... mm [°] | 5022.0 
l| s] MM rur meer cree -19 +30' Pick-up: -40'+30' 


2.0 + 1.0 
-+30 


FIA 22 


FIAT 


Fiorino 1.7 Fiorino 1.7 TD Scudo 1.9 D Scudo 1.9 D 
EN a Ji 3 ISS ` 
Torque wrench settings 
Cylinder head - stage 1....................... Nm | 50 
— M 100 
besse, erecti + 90? 
A c— ` + 90" 


— PÓ— Bolts 11 to 15: 30 


oc GE 74 N 20+50* N 20+70°N 


a 113 113 15 + 60° 
ee 180 190 40 + 60° 
——— 118 118 45 
SR k 50 
ara: 100 + 60° 100 + 60° oiled 
ee c —— — M 100 + 60° 100 + 60° 
Wheel nuts / bolts ............................... Nm 100 100 
[o —— Nm R 20 
Clutch pressure plate bolts ................. Nm 23 
Injection pump sprocket...................... Nm 50 
do XO eerie E hn ERRORES Nm 90 
Injection pump mounting boits ........... Nm 20 


Injector pipe unions..........................-- 
Capacities 
TE litres 
Automatic transmission .................... litres 
RRAN E amannenn litres 
GoolingSyste Mrena i 
COL FET TT QS 


Notes 


Fiorino 1.7 TD 1997 to 1999 
"Pick-up: 2° + 20' 


- Not applicable, or information not 
available 


FIAT 


Scudo 1.9 TD Ducato 1.9 D Ducato 1930 Turbo D Ducato 1.9 DS 
1996 to 1999 1987 to 1993 1986 to 1993 1994 to 1998 


Engine type/code...................... ess. XUD9BTF DHX Turbo 68kW 149 B1.000 SOHC 52kW 280 A1.000 SOHC Turbo 60kW | 230A2.000 SOHC 51kW 
Capacity (cm?) / cylinders......................... 1905 /4 1929/4 1929/4 1929/4 
Compression ration / pressure ............ bar | 21.8/_ 21.5 + 0.5/ _ 20.0 + 0.5/ _ 21.0/ 
(TTE UT oo M Nm | 196 0 0 0 
Oil pressure ................... idle [running] bar | 0.8 [3.4 to 4.9] [3.4 to 4.9] [3.4 to 4.9] [3.5 to 5.5] 
Oilitemperatule «era creer °C | 80 100 100 100 
Valve clearances - inlet (mm) .................... 0.15 + 0.05 0.30 + 0.05 0.30 + 0.05 0.30 x 0.05 

- exhaust (mm) .............. 0.30 + 0.05 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05 
Deele, Jae 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE F F = 


Cooling system 

Thermostat opening temperature 87 to 98 
Radiator cap pressure 1.0 
Fuel system 


78 to 82 
0.78 


78 to 82 
0.78 


dE EE ger rpm | 825125 .] 740 to 780 780 + 20 900 + 20 
Maximum (no load) speed ................. rpm | 5070 to 5230 5100 to 5200 4900 + 40 5200 
Smoke test/opacily ionnan MIA | 25. — 1.84 20 1.68 

Static timing method............................... Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension............... mm | 09 w ID ý 10 0.86 + 0.05 


TDC 
KKK K14 or Garrett TX 
Bosch 

VER 513 

Bosch 

DNOSD299 ` 
Indirect VER 


DTD 0 TDC 

0.8 bar 

Bosch 

VE4/9 

Bosch 

0432 217 172 

VE 4/9F 2100L184 


150 to 158 


Crankshaft position ........................ mm [?] 
Turbo type / ref / pressure ................... bar 
Injection pump make ...................... 
Injection pump part no...................... 
Injector Make / type .................................. 
Injector part mo... ——— € 
[neat OM poirir 
Injection opening pressure, New sech ber 
Glow plugs 
TE enm emp Bosch ^ 
ARTS NENW" 0250 201 005 
———— à 11/12 


Bosch 
0460 494 214 
Bosch 

| 0432217 129 
VER 

125 to 133 


0432 217 195 
Indirect VE 
130 to 133 


Bosch 
0250 201 005 
11/12 


Bosch/Champion 
0250 201 005 / CH68 


Brakes 
minimum friction material thickness 
E o m o ee, à ; ' 1.0 


-— Ta. i 1 à 15 
Tyres - Saloon / Hatch....................... i 


< EstatoyVallssvsmanananni i 195/70x14 


195/75x15 


2.5/2.5 Refer to vehicle 


1051025 
130 to 2°30 
(^to 1” 


20210 
0230 

1*230 PAS: 3°30 + 20 
11°28" + A0 


0.5 to 2,5 
1%30' to 2°30’ 
08 to 1° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°} 
OAM OO M — H8 


Torque wrench settings 
Oylinder head - stage 1 


Main bearings 

Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 
Scudo 1.9 TD 1996 to 1999 


'Bolt length below head: <121.5mm 
20.67 to 0.76 bar @ 2000rpm 


— Not applicable, or information not 


available 


20 « 70" N 
70 

40 + 60° 
45 

50 

100 + 60? oiled 
100 + 60° 
100 

22 

23 

50 

90 

22 

20 


50 

100 

+ 90° 

+ 90° 

Bolts 11 to 15: 30 


25450" N 
113 

190 

118 

142 

421 to 510 
WSM 


5.0 
125 89: 1.6 


Ducato 1.9 DS 
1994 to 1998 


50 

100 

+ 90° 

+ 90° 

Bolts 11 to 15: 30 


25+50°N 
113 
190 
118 
142 
421 to 510 


5.0 
1.25 89>: 1,6 


B 
H23604 


1929 cm? 


FIA 24 


Ducato 1.9 TDS Ducato 1.9 TD | Ducato 2500 Turbo D & 4x4 | Ducato 2500 D & 4x4 
1994 to 1998 1999 to 2000 1990 to 1994 1986 to 1994 


Engine type/code 230 A3.000 SOHC Turbo 60kW | XUD9BTF DHX SOHC Turbo 66kW | 8140.27 SOHC Turbo 70kW 8144.67 SOHC 55kW 
Capacity (cm?) / cylinders 1929/4 1905/4 2445 / 4 2499 / 4 
Compression ration / pressure 21.0/ | 218/ Å 18.0/_ 22.0/_ 
Torque output 180 196 0 0 
Oil pressure [3.5 to 5.5] 0.8 [3.4 to 3.9} 0.78 [3.9 @ 4000] 0.78 [3.9] 
Oil temperature 100 80 100 
Valve clearances - inlet (mm) 0.30 + 0.05 0.15 20.05 ` 0.50 

- exhaust (mm) 0.35 + 0.05 0.30 + 0.05 0.50 
Injection order 1-3-4-2 , 1-3-4-2 1-3-4-2 
No. 1 cylinder position FE FE 
Cooling system 
Thermostat opening temperature 87 to 98 72 to 76 
Radiator cap pressure Fh dcum m RE 0.78 
Fuel system 
E Eeer ge E e rpm | 900220 8255225 ` ` 740 to 780 740 to 780 
Maximum (no load) speed 5200 5070 to 5230 4475 + 50 4600 to 4900 
Smoke test/opacity S 1601 .. m 25 i 20 20 
Static timing method Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension 0.8 x 0.05 09 i 1.48 + 0.04 1.0 + 0.04 
Crankshaft position TDC TDC 0 TDC 0 TDC 
Turbo type / ref / pressure ........ 0.8 bar @ 4200 - < 3 
Injection pump make Bosch Bosch Bosch Bosch 
Injection pump part no VERS45 ` j VERSIS `, ` 0460 414 081 0460 494 189 
Injector Make / type Bosch Bosch Bosch Bosch 
Injector part no. j 0432 217 195 DNOSD299 0432 191 760 0432 297 034 
Injection type Indirect VE Indirect VER Direct VER 127 VER 22/7 
Injection opening pressure, New [used]...bar | 130 to 133 175 222 to 238 120 to 130 
Glow plugs 


Bosch/Champion Bosch Bosch 
0250 201 033 / CH68 0250 201 006 0250 201 006 
audi 11/12 11/12 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch o " M ` 
- Estate / Van. i 195/75x15 195/75x15 | 185x14: 195/75x16 185x14: 195/75x16 
Pressure - front / rear - Saloon / Hatch...bar | _ £ 4 3 
- Estate / Van... bar | Refer to vehicle Refer to vehicle Refer to vehicle Refer to vehicle 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 20210 0.5 to 2.5! 0.5 to 2.5' 
Camber 0° + 30’ 1°30’ to 2°30” 1°30’ to 2°30” 
19 + 30' (^to 1° 18: 0° to 30' 0° to 1^ 18: 0^ to 30’ 


Toe-in (+) / Toe-out (-) 0210 
Camber 0° + 10’ 


FIA 26 


Torque wrench settings 

Cylinder head - stage 1 40 4 
Slacken, 40 Slacken, 40 
+ 180° | + 180° 


Main bearings 

Crankshaft pulley bolt 

Camshaft pulley bolt 

Flywheel [drivepiate] bolt 125 
Front hubs 421 to 510 
Rear hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 

Engine oil & filter k 6.4 55 
Gearbox Í | 125 89916 125 89D: 1.6 
Automatic transmission 

Final drive 

Cooling system 

Fuel tank 


Notes 


Ducato 1.9 TD 1999 to 2000 

‘Bolt length below head: <121.5 mm 
Ducato 2500 Turbo D & 4x4 1990 to 1994 
‘Ducato 18: -1.0 to 1.0 

Ducato 18: 2° to 2°30’ 

Ducato 2500 D & 4x4 1986 to 1994 
‘Ducato 18: -1.0 to 1.0 

*Ducato 18: 2° to 2°30’ 


1929 cm? 


in 


H22335 


— Not applicable, or information not 2445 cm / 2499 cm 
available 


Ducato 2500 D (CRD) Ducato 2.5 D 
1987 to 1994 1994 to 1999 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 


Injection order 

No. 1 cylinder position 

Cooling system 

Thermostat opening temperature 
Radiator cap pressure 

Fuel system 

Idle speed 

Maximum (no load) speed 

Smoke test/opacity 

Static timing method 

Timing dimension 

Crankshaft position 

Turbo type / ref / pressure 

Injection pump make 

Injection pump part no 

Injector Make / type 

iniaelanpatino....... saa: aa GTS 
Injection type 

Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
ER ET eee ees 
Pressure - front / rear - Saloon’ Hatch ...bar 
- Estate / Van ......bar 


U25/661 OHV 54kW 8140.67 SOHC 62kW 
2500 / 4 2499 / 4 
225/ 


[8.7 to 4.5 @ 3500] 
100 

030 

0.20 

1-3-4-2 

FE 


| 75t078 
1.0 


775 to 825 
4625 + 25 


779 + 25 
4750 + 50 


2.5 1.85 
Plunger travel 
4 1.0 + 0.03 
4.32 [22] TDC 


Refer to wsm 


Roto Diesel Bosch 
R3449 F 010 VER 518 
Roto Diesel Bosch 
RDNOSDC 6577 z 

MA300 Indirect VER 
112 to 117 [112] 120 to 128 


Beru 
0100 221 106 
11/12 


185x14 195/70x15: 205/75x16 


Refer to vehicle Refer to vehicle 
0.5 to 2.5 

1°30’ to 2°30" 

(^to 1° 


FIAT 


Ducato 2.5 TD Ducato 2.8 D 
1994 to 1999 1998 to 2000 


8140.47 SOHC Turbo 85kW 8140.67 SOHC 64kW 
2499 / 4 2800 / 4 
18.5/ 21.7/ 
245 180 
0.8 0.8 
100 
0.50 
0.50 
1-3-4-2 
TBE 


750 + 25 775 +25 
4450 + 50 4750 + 50 
1.85 2.5 

Rotor lift Rotor lift 
1.31 + 0.03 1.15 + 0.05 


DSLA 134P 604 
Direct Direct injection 
240 to 248 240 to 252 


195/70x15: 205/75x16 214/70x15 


Refer to vehicle 50 150 


FIA 28 


Ducato 2.8 D 
1998 to 2000 


40 

+100” 

+ 100° 

warm up, allow to cool 
+ 45° 


7210 90N 


Flywheel [driveplate] bolt 90 LkC 125m 125 
Front hubs 421 to 510 450 450 
Rear hubs WSM WSM 
160 Maxi: 180 160 Maxi: 180 

Glow plugs 25 25 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 

4T W nis 

125 89>: 1.6 2.0 Maxi 2.45 2.0 Maxi 2.45 
Automatic transmission 
Final drive 


Ducato 2500 D (CRD) 1987 to 1994 
‘Engine no. GJ 06061862 P>: 5.6 


IN 


H22335 


2499 cm 


32017 


— Not applicable, or information not 2800 cm? 
available 


HØ SEIN 
dEr ` NAN 
N 


E 
SITS Ducato 2.8 TD 
EE 1998 to 2000 


Engine 


Engine type/code....................... sss 8140.43 SOHC Turbo 90kW 
Capacity (cm?) / cylinders........................ 2800/4 

Compression ration / pressure ............bar | 19.0/ 

doter eenegen Nm | 283 


Oil pressure ................... idle [running] bar | 0.8 
Oil temperature ..................... sss eC 
Valve clearances - inlet (mm) .................... 

- exhaust (mm) .............. 
NEG, eege 
eene Oe e 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 


Md NL NE LO rpm | 750125 
Maximum (no load) speed ................. rpm | 4450 + 50 
Smoke test/opacity ........................ Mi% | 25 

Static tümingimelthod...........5... ne Rotor lift 
Timing dimension................................ mm | 1.120.05 
Crankshaft position ......................,. mm [°] | TDC 

Turbo type / ref / pressure ................... bar | KKK K14 ot Mitsubishi TFO 35 M 
Injection pump make ................................ Bosch 
Injection pump part no... R799 

injector MakevMype:....... canc Bosch 

TR OGRE Daft I0. ont. concisa citt ts DSLA 141P 405 
Dag tO EV DOR EEN Direct 


Injection opening pressure, New [used]...bar | 240 to 248 
Glow plugs 


Pasenasasstpeexecoqoeeuevesveseprezoevesrepepeseseseo 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... j 
ESEN acan Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van ......bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... 


215/70x15 


5.0/5.0 


avebeseseuvasyeevavaezevoratcesvoreeeysuesvureecuveused 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [P] 
PER... masa dll 


FIA 30 


FIAT | 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 
litres 
litres 
litres 
litres 

Cooling system litres 

Fuel tank litres 


H32017 


2800 cm? 


— Not applicable, or information not 
available 


FOR 1 


SY 
NES 
m 
THE 
BOOK 


Engine type/code 
Capacity (cm?) / cylinders 


Compression ration / pressure 


Torque output 
Oil pressure 
Oil temperature 


Valve clearances - inlet (mm) 
- exhaust (mm) 


Injection order 
No. 1 cylinder position 
Cooling system 


Thermostat opening temperature 


Radiator cap pressure 
Fuel system 
Idle speed 


Maximum (no load) speed 
Smoke test/opacity NM 


Static timing method 
Timing dimension 
Crankshaft position 


Turbo type / ref / pressure 


Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 


Injection opening pressure, New usech ber 


Glow plugs 


Brakes 


RTO/RTD SOHC 44kW 
1753/4 

21.5/ 28 to 34 

110 

0.75 [1.5] 

80 

0.30 to 0.40 

0.45 to 0.55 

1-3-4-2 

TBE 


85 to 89 
1.0 to 1.3 


850 + 50 
5350 + 50 
2.5 

Refer to wsm 


Pintle 


Indirect 
120+6 


Champion 
CH147 
115/16 


RTC/RTD SOHC 44kW 
1753/4 

21.5 / 28 to 34 

110 

0.75 [1.5] 

80 

0.30 to 0.40 

0.45 to 0.55 

1-3-4-2 


850 + 50 
5350 + 50 
215 

Refer to wsm 


Bosch 


Pintle 
Indirect 
14347 


Champion 
CH147 
115/16 


Endura-DE RTJ* SOHC 43kW 
1753/4 

21.5 / 28.0 to 34.0 

105 

0.75 [1.5] 

80 

0.30 to 0.40 

0.45 to 0.55 

1-3-4-2 


920 + 50 
5350 +50 
25 

Refer to wsm 


Bosch 

VE 

Bosch 
Indirect 
158 to 165 


Bosch/Champion 
0250 202 001 / CH147 


RVA Endura-DE SOHC' 51kW 
1753/4 

21.5 / 28.0 to 34.0 

135 

0.75 [1.5] 

80 

0.35 + 0.05 

0.50 + 0.05 

1-3-4-2 


85 to 89 
1.2 


850 + 50 
5150 + 50 
215 

Refer to wsm 


Pintle 
EEC V 
120 


Motorcraft 
EZD34 
11.5/16 


minimum friction material thickness 


Tyres - Saloon / Hatch 145x13: 155/70x13 145x13: 155/70x13 165/70x13 155x13: 175/70x13: 185/60x14 
- Estate / Van i 145x13 145x13 165/70x13 155x13: 175/70x13: 185/60x14 

2.0/ 1.8' 2.0/1.8" 2.1/1.8 2.0/1.8 

2.0/1.8 2.0/1.8 21/18 2.0/1.8 


Toe-in (4) / Toe-out (-) -3.0 to 3.0? -3.0 to 3.0? 0+1.0 2.0+ 1.0 
Camber 1s i (ses RR -40' + 1°10” 19 214 
BE BL. T20 + 1°15" 112" x 1°20° 


23120 23120 20 2.0 
-1? 430 -1° NC -P 178901 


FOR 2 


FORD 


SS ZZ 
SL Fiesta 1.8 & Van Fiesta 1.8 & Van Fiesta 1.8 Escort & Orion 1.8 TD 
Bi 1989 to 1996 1989 to 1996 1995 to 1999 1995 to 1997 


Torque wrench settings 


Cylinder head - stage 1 ...................,... Nm | 20to 30 20 to 30 10N 10N 
— n, 76 to 92 76 to 92 100 100 
MM "mme Wait 2 min. Wait 2 min. - 180° Wait 3 min. 
l— + 90° + 90° 70 - 180° 
—€— Bolts must not be retorqued Bolts must not be retorqued + 120° 70 
-— e 7 a + 120° 
Big-end bearings................................. Nm | 2010 305 N 20 to 30 N 25 + 60* +20* N 30 + 60° + 20 N 
EES Nm | 27 «45? 27 + 45° 25 + 75° 27 +75° 
Crankshaft pulley bolt ........................ Nm | 180 180 150, slacken, 120 + 60° 150, slacken, 120 + 60° 
Camshaft pulley bolt ........................... Nm | Më 9 to 118 M6: 9 to 118 23 11 M8: 33 
Flywheel [driveplate] bolt..................... Nm | 15 to 20" 15 to 20° 18 + 45° + 45 20 + 35° + 35° 
` isin scsi Nm | 205 to 235 205 to 235 270 220 M22: 235 
MMM ANSI Vas di Nm | 250 to 290 250 to 290 210 260 
Vwneel nuts / ONS ....... esses cta cestasanns Nm | 100 100 85 100 
EE ee Nm | 25t030 25 to 30 28 30 
Clutch pressure plate bolts ................. Nm | 251034 251034 30 30 
Injection pump sprocket...................... Nm | 201025 201025 23 25 
GL Nm | 60 to 80 60 to 80 70 60 to 80 
Injection pump mounting bolts ........... Nm | 18 to 22 18 to 22 24 25 
Iniector pipe UnIOnS................... cese: 15 to 25 15 to 25 25 25 


Capacities 
Engime.oil & Tiger litres 
LU litres 
Automatic transmission .................... litres 
tg litres 
Cooling systemi... u. 
F Í 


Notes 


Fiesta 1.8 & Van 1989 to 1996 
3455/70318: 2.2 / 1.8 

290 >: -4.5 to 40.5 

390 P: -8’+1°20’. Van: -3'+1°20' 

490 P: 53'+1915'. Van: 51'+1915' 

5+ 60? + 20° 

‘M8: 27 to 33 

14 45+0-10° + 45+0-10° 

Fiesta 1.8 & Van 1989 to 1996 
*155/70x13: 2.2/1.8 

290 P: -4.5 to +0.5 

390 P: -8'+1°20'. Van: -3'+1°20’ 

490 P>: +53'+1°15', Van: +51'+1915' 
54 60° + 20° 

‘M8: 27 to 33 

14 45+0-10° + 45+0-10° 

Fiesta 1.8 1995 to 1999 

? Van: 0°44’ -2’ +4’ 

? Van: 2722 

tor RTK 

Escort & Orion 1.8 TD 1995 to 1997 
"Turbo 


1753 cn 


— Not applicable, or information not 
available 


Escort & Orion 1.8 TD Escort & Orion 1.8 TDi Escort & Orion 1.8 Escort & Orion 1.8 
1995 to 1999 1993 to 1999 1990 to 1998 1990 to 1998 


ENGREPIT., oii. RVA Endura-DE SOHC? 51kW ` | RFD/RFK Endura-DE' 66kW RTE SOHC 44kW RTE/RTF/RTH SOHC 44kW' 
Capacity (cm?) / cylinders......................... 1753/4 1753/4 1753/4 1753/4 
Compression ration / pressure ............ bar | 21.5/28.0 to 34.0 21.5 / 28.0 to 34.0 21.5/ 28 to 34 21.5/ 28 to 34 
TORGUEIOUT DUT, aaa Nm | 135 180 110 110 
Oil pressure ron idle [running] bar | 0.75 [1.5] 0.75 [1.5] 0.75 [1.5] 0.75 [1.5] 
ebe E °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.35 x 0.05 0.35 x 0.05 0.30 to 0.40 0.30 to 0.40 

- exhaust (mm) .............. 0.50 + 0.05 0.50 + 0.05 0.45 to 0.55 0.45 to 0.55 
TOC TOT (ORION on UN 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE TBE TBE TBE 
Cooling system 
Thermostat opening temperature ......... 85 to 89 85 to 89 
Radiator cap pressure ......................... did We 1.2 id 
Fuel system 
JOE DIM a rpm | 850250 850 50 850 + 50 850 + 50 
Maximum (no load) speed ................. rpm | 5150 +50 5150 + 50 5350 + 50 5350 + 50 
Smoke test/opacity ........................ M1% | 2.5 2.0 2.5 25 
Static timing method................................. Refer to wsm Refer to wsm Refer to wsm Refer to wsm 


'hming'eimefisiona:.............-- ecce mm 
Crankshaft position ........................ mm [°] 
Turbo type / ref / pressure ................... bar 


Injection pump make SEENEN) Bosch Lucas 
Injection pump part NO... eens VE - 8 
injector EA EE Pintle Pintle Pintle 


BEER esame sicco 
ele 
Injection opening pressure, New sech bor 
Glow plugs 
sr” Motorcraft 

E EE EZD34 
es f 115/16 


VE 
148 


Indirect 
1206 


EEC V 


Motorcraft 
EZD39 
115/16 


Motorcraft/Champion 
EZD6 / CH147 
115/16 


Motorcraft/Champion 
EZD6 / CH147 
115/16 


Brakes 
minimum friction materíal thickness 


aeusbassshteesacassóoeoaospeeepesesoesent 


Tyres - Saloon / Hatch....................... i 155x13: 175/70x18: 185/60x14 

el SEIN Size | 155x13: 175/70x18: 185/60x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.0/1.8 
- Estate / Van ......bar | 2.0/1.8 
Front suspension / wheel alignment 


155x13: 175/70x13: 185/60x14 
155x13: 175/70x13: 185/60x14 
2.0/1.8 
2.0/1.8 


155x13: 175/70x13 
155x13: 165x13: 175/70x13 
2.0/1.8 
2.0/1.8 


155x13: 175/70x13 
155x13: 165x13: 175/70x13 
20/18 
2.0/1.8 


Toe-in (+) / Toe-out ()........ mm [] | 20210 20210 20410 20310 
ly MN es es -19 + 14" -19 +14 -15 + 1°20" -15 + 1°20 
"e ——— — 112 + 1°20" 1°12' + 1°20" 0115 0s *15' 


qm serm 20220 
DES... RUBER. -1? + 50' 


2.0 + 2.0 
-T +80' -1° 


2.0 1 2.0 
-19 430 -1° 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 

Engine oil & filter litres 
Gearbox litres 
Automatic transmission 

Final drive 

Cooling system 

Fuel tank 


Notes 


Escort & Orion 1.8 TD 1995 to 1999 
1 Van: -1°47’ to 1°01 

* Van: -0°43’ to 1°57’ 

Turbo 

Escort & Orion 1.8 TDi 1993 to 1999 
'SOHC Turbo Intercooled 

Escort & Orion 1.8 1990 to 1998 

"+ 60° + 20° 

?M8: 27 to 33 

345 40 -10° + 45+0-10° 

Escort & Orion 1.8 1990 to 1998 
‘RTH: catalyst 

24 60? + 20° 

3M8: 27 to 33 

* 4540-10? + 45+0-10° 


— Not applicable, or information not 
available 


10N 

100 

Wait 3 min. 

- 180° 

70 

+ 120° 

30 + 60° + 20° N 
27+ 75° 

150, slacken, 120 + 60° 
11 M8: 33 

20 + 35° + 35° 
220 M22: 235 
260 

100 

30 

30 

25 

60 to 80 

25 

25 


10N 

100 

Wait 3 min. 

- 180° 

70 

+ 120° 

30 + 60* + 20° N 
21 + 15 

150, slacken, 120 + 60° 
11 M8: 33 

20 + 35° + 35° 
220 M22: 235 
260 

100 

30 

30 

25 

60 to 80 

25 

25 


20 to 30 

76 to 92 

Wait 2 min. 

+ 90° 

Bolts must not be retorqued 


20 to 30' N 
27 + 45 
180 

M6: 9 to 11? 
15 to 20° 
220 to 250 
250 to 270 
70 to 100 
25 to 30 
25 to 34 
20 to 25 
60 to 80 
18 to 22 
15 to 25 


1753 cm? 


FOR 4 


20 to 30 

76 to 92 

Wait 2 min. 

+ 90° 

Bolts must not be retorqued 


20 to 30* N 
27 + 45* 
180 

M6: 9 to 11° 
15 to 20 
220 to 250 
250 to 270 
70 to 100 
25 to 30 
25 to 34 
20 to 25 
60 to 80 
18 to 22 
15 to 25 


Focus 1.8 TDi Sierra & Sapphire 1.8 TD Mondeo 1.8 TD Granada, Scorpio 2.5 Turbo 
1999 to 2000 1990 to 1993 1993 to 2000 1988 to 1994 


Engine type/code........................... ess. C9DC Endura Di? 66KW RFA/RFB/RFL SOHC Turbo 55kW'| RFM/RFN' SOHC Turbo 65kW ` | SFA/SFC OHV Turbo 68kW 
Capacity (cm?) / cylinders......................... 1753/4 1753/4 1753/4 2498 / 4 
Compression ration / pressure ............ bar | 19.4/228 21.5 / 28 to 34 21.5 / 28.0 to 34.0 21.0/20 to 25 
Joor fGutDUl r T Nm | 200 0 180 0 
Oil pressure ................... idle [running] bar | 0.75 [1.5 @ 2000] 0.75 [1.5] 0.75 [1.5 @ 2000] 1.2 [3.0] 
Oil temperature .................. ese *C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.30 to 0.40 0.30 to 0.40 0.30 to 0.40 0.10 to 0.20 
- exhaust (mm) .............. 0.45 to 0.55 0.45 to 0.55 0.45 to 0.55 0.20 to 0.30 
InjectionJonder vn. 10i iad 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 


NOT cylinder DOSITIOR................... nennen TBE TBE TBE FE 
Cooling system 

Thermostat opening temperature 85 to 89 
Radiator cap pressure 1.00 to 1.25 


Fuel system 


69 to 72 
1.0 to 1.2 


85 to 89 
refer to cap 


Joe e. ða kl rpm 850 + 50 850 to 860 875 to 900 
Maximum (no load) speed ................. rpm 5150 + 50 5200 to 5300 4800 + 50 
Smoke test/opacity ........................ Mi% | 2. 25 25 25 

Static timing method................................. Refer to wsm Refer to wsm Dial gauge 


Bling dimehslon...u.....eceone cenae mm 
Crankshaft position ........................ mm [°] 
Turbo type / ref / pressure ................... bar 
Injection pump make ................................ 
Injection pump partno.................... 
(ee EICH adi anca aa n 
ie ER 
INJOGUOMMY OE. EE 
Injection opening pressure, New Jee bor 
Glow plugs 
Ml LINIEN. NE. Motorcraft Motorcraft/Champion 

B s EZD 37 EZD6 / CH147 
Vð 11.5/ 16 


Dimension on pump 


Bosch 
VP30 234140 Ø L 
Multi hole Pintle Pintle 


EEC V Direct Indirect Indirect 
«1500 143 to 150 158 to 165 


DPCR 
130 + 5 


Motorcraft 
EZD 39 


Motorcraft/Champion 
EZD5 / CH68 
11/85 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... | 175/70x14:185/65x14:195/55x15 

SEA Size | 185/65x14:195/55x15:195/60x15 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/2.2 195: 2.0/2.0 
- Estate / Van. bar | 2.2/2.2 195: 2.0/2.0 


165x13: 185/70x13: 195/65x14? 
175x13: 195/65x14: 185/65x14" 
1.8/1.8 

18/18 


185/65x14 
185/65x14 
22d 
DRM 


175x14: 185/70x14 


1.8/1.8 


1.0+ 1.0 2.0+ 1.0 -0.5 to -3.5 20:10 
-0°32' Est: -0°32 -21 + 17 Estate: -25 21^ -32 + 1°18? Sport:-35'+1°15’ BE 
2 Est: 2°27" 1°52’ Estate: 1°44” 219 +1° Sport: 2°21’+1° Giant 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 1.1t05.1 Est: 0.1 to 4.1 
Gemeen en -0°55' Est: -0°35 


3.9 to -0.1 
-34 + 19' Sport: -37' + 1° 


FOR 6 


FORD 


Focus 1.8 TDi Sierra & Sapphire 1.8 TD Mondeo 1.8 TD Granada, Scorpio 2.5 Turbo 
1999 to 2000 1990 to 1993 1993 to 2000 1988 to 1994 

Torque wrench settings 

Cylinder head - stage 1 ....................... Nm 35 to 40 


sca os 70 to 75 
SENE Lom... Wait 1 min. 


10N 
100 
Wait 3 mins. 


30 
70 
Slacken 90° 


— 90€ 70 to 75 - 180° 70, warm up, 
€ 90" 70 Allow to cool, slacken 
— E Á + 120° 70 + 120° 
Rowe 2B ORA ref 25 + 60° + 20° N 25 to 30° N 25 + 60° + 20° N 58 to 62 N 
Eneco c Nm | 27+75°N 27 + 75° 27+ 75° 100 to 120 
Crankshaft pulley bot. Nm | 120- 90°, 150 180 150, slacken, 120 + 60° 55 + 60° 
Camshaft pulley bolt ........................... Nm | 35 M10: 48 M6: 9 to 117 35 T 
Flywheel [driveplate] bolt..................... Nm | 20+ 45 15 to 20° 18 + 45° + 46° 15, 95 
El Nm | 316 310 to 350 340 390 to 450 
BENE eiae 235 250 to 290 290 250 to 290 
losses TT Å 85 70 to 100 85 70 to 100 
GJOWIÐ| UGS roras ammam Nm | 15 25 to 30 20 30 to 40 
Clutch pressure plate bolts ................. Nm | 30 25 to 33 30 13 to 17 
Injection pump sprocket...................... Nm | 33 20 to 25 29 E 
ll —————— Nm | 23 70 to 80 95 90 


15 to 20 
20 to 30 


Injection pump mounting bolts ........... Nm 18 to 22 
Injector pipe UNIONS ussas 15 to 25 
Capacities 
Ehgine«oil-à Sie, litres 
(E a AEE e litres 
Automatic transmission .................... litres 
, TT TT enne litres 
GoolinaISVetem............-.- eeesesestetrtes litres 
B usc regem i 


Notes 


Focus 1.8 TDi 1999 to 2000 
‘Short bolt: 180° 

*SOHC Turbo 

Sierra & Sapphire 1.8 TD 1990 to 1993 

'RFA is 15.04. RFB, RFL are US87, RFL may be fitted 
with a catalyst 

"Also: 185/65x14 

*Also: 185/70x13 

*165X13: 2.0 / 2.0 

3WSM 

6+ 55 to 60° + 15 to 20° 

™8: 27 to 33 

84 85 to 40° + 35 to 40° 

Mondeo 1.8 TD 1993 to 2000 

"With CAT 

Granada, Scorpio 2.5 Turbo 1988 to 1994 

190 >: -23'+1°. Low series: -10’+1° 

*Self-levelling: 1°58'+1°. 90 P>: 2°25'+1°. Low series: 
2°35'+1° 


2498 cm? 


- Not applicable, or information not 
available 


K p Scorpio 2.5 TCi Scorpio 2.5 TDi Scorpio 2.5 TDi Galaxy 1.9 TDi 
K - to 1994 1995 to 1998 1997 to 1998 1995 to 1999 


Engimetype/ COGI... denter Ð... SCB OHV Turbo 85kW SCC OHV Turbo 85kW SCD OHV Turbo 92kW 1Z/AHU SOHC Turbo 66kW 
Capacity (cm?) / cylinders......................... 2498 / 4 2498 / 4 2498 / 4 1896 / 4 
Compression ration / pressure ............ bar | 21.0/20to 25 21.0/ 24 to 26 21.0/ 24 to 26 19.5 / 25 to 30 
TorquetoUtplke:. eme com Nm | 270 293 293 202 
Oil pressure .................. idle [running] bar | 1.2 [3.0 @ 4000] [4.0 @ 4000] 1.5 [4.0 @ 4000] - [2.0 @ 2000] 
Ollitemperature .... eee eene °C | 80 80 100 80 
Valve clearances - inlet (mm) .................... (: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
E ere E... A 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position en TCE TCE TCE TBE 


Cooling system 
Thermostat opening temperature ......... u^ 
Radiator cap pressure ......................... 1.0 to 1.2 
Fuel system 
LEE rpm | 850+50 875 + 25 875 + 55 
Maximum (no load) speed ................. rpm | 4800 +50 e 4750 
Smoke test/opacity ........................ M% | 2.0 20 20 

Static timing method............................... Dial gauge Dial gauge Dial gauge 
Timing dimension................................ mm | 0.61 to 0.62 0.65 + 0.02 0.53 to 0.57 
Crankshaft position ........................ mm [°] | TDC TDC 
Turbo type / ref / pressure ................... bar | _ b 
Injection pump make. Bosch Bosch 
Injection pump part no............................. VE L503 VEA 
Inieetor Make / type...) nne Bosch Bosch 
PORTE ATE no wer la DNSOD301 " 

ection typa. sl Indirect Indirect EDC 
Injection opening pressure, New eech Fer | 150 to 158 
Glow plugs 


69 to 72 4 m 77 
refer to cap refer to cap 0.78 to 0.98 


860 to 940 
4800 to 5100 
2.0 


Computer controlled 


Multi hole 


Indirect EEC V EDC Direct EDC 


Motorcraft/Beru Bosch Bosch 
EZD30 / 909 MJ 0250 201 033 0250 201 033 


Motorcraft/Bosch 
EDZ40 / 0250 201 036 


Brakes 
minimum friction material thickness 
———P ' 7.0 with backing 
bases d i 7.0 with backing 
Tyres - Saloon / Hatch....................... j 195/65x15 195/65x15: 215/60x15 195/65x15: 215/60x15 
Estate /Miih......................:3 Size | 205/60x15 195/65x15: 215/60x15 195/65x15: 215/60x15 
Pressure - front / rear - Saloon / Hatch...bar | 2.0/2.0 2.0/2.0 2.0/2.0 
- Estate / Van. bar | 2.0/2.0 
Front suspension / wheel alignment 


195/65x15: 205/60x15:215/60x15 


26/24 205: 2.7 /2.5' 


Toe-in (+) / Toe-out (-)................... mm [2] | 20210 20210 2041.0 [5 + 10" 
(I mm EN m em. 29 + 1° 1°38" + Et Anita | -1°38 + 1° Est: -1°41 + 1° -20' +45 
—Ó— ina T5? 1% 4°18" to 5° 48" 4°18" to 5° 4g $20 + 40 


Rear suspension / wheel alignment 
TPIT (1,7 Toeseut (asus mm [°] [0 +25) 
Ceni en N ` E -20' + 30' 


FOR 8 


Granada, Scorpio 2.5 TCI Scorpio 2.5 TDi Scorpio 2.5 TDi Galaxy 1.9 TDi 
Torque wrench settings 
Cylinder head - stage 1 10! 30' 

70 100 +70° 

Slacken 90° wait 3 mins | + 70°, warm up 

70, warm up slacken allow to cool, slacken 

Allow to cool, slacken 70 + 120° 30 

70 + 120° 2 + 130” E 

53 to 62 N 30 + 60° N 30 + 60° N 30 + 90° N 
Main bearings 100 to 120 42 42 65 + 90° N 
Crankshaft pulley bolt 55 + 60° 1906 ^ 90 + 90° N 
Camshaft pulley bolt L " 45 
Flywheel [driveplate] bolt 15 then 95 20 + 76° 60 +90°N 
Front hubs 390 to 450 420 150 + 90° 
Rear hubs 200 to 290 200 

70 to 100 140 
Glow plugs 30 to 40 15 
Clutch pressure plate bolts 13 to 17 
Injection pump sprocket d 
Injectors 90 
Injection pump mounting bolts 15 to 20 
Injector pipe unions 20 to 30 


Capacities 


litres 
Cooling system litres 
Fuel tank 


Notes 


Granada, Scorpio 2.5 TCi 1988 to 1994 

190 >: -23' + 1° Low series: -10' + 1° 
?Self-levelling: 1°58’ + 1° 90 P: 2°25’ + 1° Low 
series 2*35' + 1° 

Scorpio 2.5 TDi 1995 to 1998 

‘Hexagon head bolts: 30, 92, wait 3 mins, + 90° 
Scorpio 2.5 TDi 1997 to 1998 

1 M12: 30 + 85°, warm-up, allow to cool, 90 

2 All bolts: + 15° after 20 000kms 

Galaxy 1.9 TDi 1995 to 1999 

'215/60x15: 2.3 / 2.1 


H19404 
IN 


— Not applicable, or information not 1896 cm 
available 


FORD 


Galaxy 19 TDi Maverick 2.7 TD Maverick 2.7 TDi P100 1.8 Turbo 
1996 to 2000 1993 to 1996 1996 to 1998 1989 to 1992 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New use). ber 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 


AFN SOHC Turbo 81kW 
1896/4 

19.5 / 25 to 30 

235 

[2.0] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


860 to 940 
4800 to 5200 
2.0 


Computer controlled 


Bosch 

VER 510 

Multi hole 
DSLA150 P 520 
Direct EDC 

190 to 200 [170] 


Motorcraft/Bosch 


EDZ40 / 0250 202 009 
11/12 


7.0 with backing 
7.0 with backing 

195/65x15: 205/60x15:215/60x15 
26/24 05:27 [25 

[5' + 10] 


-20' + 45' 
3°20’ + 40’ 


TD27T VP OHV Turbo 73kW 
2663 / 4 2663 / 4 
219/_ 21.9/29 
221 270 
0.78 [2.9 to 3.9 @ 3000] 0.78 [2.94 to 3.92] 
80 80 
0.25 H 0.25 H 
0.25 H 0.25 H 
1-3-4-2 1-3-4-2 
TCE 


82 | 82 
0.78 to 0.98 0.78 to 0.98 


700 + 50 700 + 50 
5050 5050 

25 2.0 

Plunger travel Plunger travel 
0.38 + 0.02 0.38 + 0.02 
[0] TDC [0] TDC 


Diesel Kiki Diesel Kiki 
VE -> NP VE4 
Bosch Bosch 


Indirect EDC 
103 to 123 [98 to 103] 


Indirect EDC 
105 to 113 [98 to 103 


Motorcraft 
1 960 555 


215/80x15; 235/75x15 215/80x15: 235/75x15 


3D: 1.8 / 2.22 3D: 1.8/2.2? 
3.010 5.0 

0 to 1° 

1°10' to 2°10" 
7°36’ to 8°36’ 


3.0 to 5.0 
Oto 1° 

1°10" to 2°10 
7°36’ to 836 


TD27E VP OHV Turbo 92kW 


RFA SOHC Turbo 55kW 
1753/4 

21.5/28 to 34 

0 

0.75 [1.5] 

80 

0.30 to 0.40 

0.45 to 0.55 

1-3-4-2 

TBE 


85 to 89 
1.2 to 1.5 


850 + 50 
5150 + 50 
25 

Refer to wsm 


Pintle 
Indirect 
143 to 150 


Motorcraft/Champion 
EZD6 / CH147 
115/16 


20120 
30 +1° -1°30 
1°39" 41*30-1^ 


FOR 10 


FORD 


Galaxy 1.9 TDi Maverick 2.7 TD Maverick 2.7 TDi P100 1.8 Turbo 
1996 to 2000 1993 to 1996 1996 to 1998 1989 to 1992 


Torque wrench settings 
Cylinder head - stage 1 


30 + 90° N 
65 + 90 N 
Crankshaft pulley bolt 90 + 90* N 
Camshaft pulley bolt 45 
Flywheel [driveplate] bolt 60 + 90* N 
Front hubs 150 + 90° 
Rear hubs 
Wheel nuts / bolts 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
Engine oil & filter 
Gearbox 


Final drive 
Cooling system 
Fuel tank 


Notes 


Galaxy 1.9 TDi 1996 to 2000 
:215/60x15: 2.3 / 2.1 

Maverick 2.7 TD 1993 to 1996 
'Re-use once only 

5D: 1.9/2.5 

Maverick 2.7 TDi 1996 to 1998 
‘Re-use once only 

*5D: 1.9/2.5 

P100 1.8 Turbo 1989 to 1992 
'+ 55 to 60° + 15 to 20° 

*M8: 27 to 33 

*« 35 to 40° + 35 to 40° 


- Not applicable, or information not 
available 


72 
3.5 Transfer: 2.3 


Rear: 2.8 
10.0 
3D: 72 5D: 80 


35 to 40 
70 to 75 
Wait 1 min. 
70 to 75 

+ 90° 


25 to 30! 
27 +75* 
180 
| M6: 9 to 11? 

15 to 20° 
390 to 450 
280 to 300 
85 to 90 
25 to 30 
25 to 33 
20 to 25 
70 to 80 
18 to 22 
151025 


7.2 55 
35 Transfer: 2.3 125 M175: 1.2 


Rear: 2.8 14 
10.0 
3D:72 5D:80 


FOR 11 


JÆØR S 
He dynes 75. 3 --——— 
SS 


Z 
GD 
DLS Transit 2.5 Transit 2.5 Transit 2.5 Turbo Transit 2.5 
BOOK 1989 to 1991 1989 to 1991 1989 to 1994 1991 to 1993 


Engine 

EE Ee 4CA OHV 52kW 4CA OHV 52kW 4AE OHV Turbo 60kW 4FA OHV 52kW 
Capacity (cm?) / cylinders......................... 2496 / 4 2496 / 4 2496 / 4 2498 / 4 
Compression ration / pressure ............ bar | 19.0/33.8 19.0/33.8 19.0/ 33,8 19.0/33 
eltern «c cote Nm | 0 0 0 0 


[2.710 4.8] ` 10 
80 

0.20 
0.38 


1-2-4-3 


[2.7 to 4.8] 
80 
0.20 


Oil pressure ................... idle [running] bar 
Øll temperatUre ................-ecen one °C 
Valve clearances - inlet (mm).................... 
- exhaust (mm) .............. 
POI Older sasaran nnnsn ina V akta 
No. 1 Cylinder position .............................. 
Cooling system 
Thermostat opening temperature ......... C 82 
Radiator cap pressure ......................... 0.85 to 1.10 
Fuel system 


[2.7 to 4.8] 


Idle speed ...................... — rpm | 800 to 850 800 to 850 825 + 25 825 + 25 
Maximum (no load) speed ................. rpm | 4320 to 4480 4320 to 4560 4320 to 4560 4480 
Smoke test/opacity ........................ M1% | 25 25 25 2.5 


Stetic timing mettted.............................—- Refer to wsm Refer to wsm Refer to wsm Refer to wsm 
TIMnNgOmenslonn æt. inun mm 
Crankshaft position ........................ mm [°] 
Turbo type / ref / pressure ................... bar 
Injection pump make ................................ 
Injection pump part po... eseu 
Injector Make / type .........................—..—..—.. 
Buceo. ons 
RÐ 
Injection opening pressure, New [used]...bar 
Glow plugs 


[11] BTDC 
0.67 bar 
Lucas 


[11] BTOC 


Bosch 
0460 414 051 
Bosch 


Bosch 
0460 414 083 


æ 


Direct 
275 [241] 


Direct VE 
275 to 280 [240 to 266] 


Direct EPIC 
275 [241] 


gueesesasezpavesyeseseeerexsevasevsesevevssoeveyeneno 


Bastessssessavessaseseevavacesevoevas 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... | " 
Eeleren. Rus i 185x14: 195x14 


185x14: 195x14 185x14: 195x14 185x14; 195x14: 215/70x15' 


m Owners Handbook Owners handbook Se handbook 


Toe-in (+) / Toe-out (-)..................... mm [°] | Oto 1.6 
NIS NE -30' to 2°30" 

t — — 15' to 4°30" 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-]..................... mm [°] 
[| — ———U—— 


Oto 1.6 
-30' to 2°30" 
15' to 4°30 


0 to 1.6 
-30' to 2°30" 
15' to 4°30" 


Torque wrench settings 
! Cylinder head - stage 1 


Main bearings 

Crankshaft pulley bolt 
Camshaft pulley bolt 

Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts ................. 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Automatic transmission ................... litres 
Final drive 

Cooling system 

Fuel tank 


Notes 


Transit 2.5 1989 to 1991 

‘Beam axle: 30’ to 1°30’ 

“Beam axle: 2° to 5°45’ 

Then 65 to 72 

‘Stage 2: Centre: 140 to 155. Others: 126 to 140 

5M24: 312 to 346 

56 stud: 155 to 180 

Type G: 2.0 [Type N: 1.5]. O/D: 3.1. MT 75: 1.2 

"Type H axle: 2.7. Type F: 1.4 

Transit 2.5 1989 to 1991 

‘Beam axle: +30’ to 1°30’ 

*Beam axle: +2° to 5°45’ 

Then 65 to 72 

‘Stage 2: Centre: 140 to 155. Others: 126 to 140 

5M24: 312 to 346 

*6 stud: 155 to 180 

ix G: 2.0 [Type N: 1.5]. O/D: 3.1. MT 75: 1.2 
ype H axle: 2.7. Type F: 1.4 

Transit 2.5 Turbo 1989 to 1994 

'Beam axle: +30' to 1°30’ 

*Beam axle: +2° to 5*45' 

Then 65 to 72 

‘Stage 2: Centre: 140 to 155. Others: 126 to 140 

5M24: 312 to 346 

*6 stud: 155 to 180 

Type G: 2.0 [Type N: 1.5]. O/D: 3.1. MT 75: 1.2 

‘Type H axle: 2.7. Type F: 1.4 

Transit 2.5 1991 to 1993 

1185x15: 225/70x15 may be fitted 

“Type H axle: 2.7 


70 
Slacken 
70 

+ 90 


47 to 65? 

110 to 126' 
M14: 144 to 184° 
8 to 12 + 60° 

59 to 67 

WSM 

WSM 

5 stud: 75 to 95° 


17 to 21 
22 to 27 
40 

21 to 26 
18 to 20 


63 A4LD: 8.5 
Type G: 1.78 
11.6 

68 


70 
Slacken 
70 

+ 90 


47 to 65» 

110 to 126' 

M14; 144 to 184° 
8 to 12 + 60° 
581067 

WSM 

WSM 

5 stud: 75 to 95* 


17 to 21 
22 to 27 
40 

21 to 26 
18 to 20 


62 

Type F: 1.5" 
6.3 A4LD: 8.5 
Type G: 1.78 
11.6 

68 


- Not applicable, or information not available 


70 
Slacken 
70 
+90° 


47 to 65° 

110 to 126" 

M14: 144 to 184° 
8 to 12 + 60° 

59 to 67 

WSM 

WSM 

5 stud: 75 to 95° 


17 to 21 
22 to 27 
40 

21 to 26 
18 to 20 


6.2 

Type F: 1.5” 
6.3 ALD: 8.5 
Type G: 1.78 
11.6 

68 


2496 cm? / 2498 cm? 


FOR 12 


5 stud: 80 6 stud: 168 


19 
27 
40 
25 
20 


222 SS 
flaynes 
SS L7 
= Ll 


NN 
>S UK 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 2498 / 4 
Compression ration / pressure 19.0/33 
Torque output 0 
Oil pressure 1.0 
Oil temperature 
Valve clearances - inlet (mm) 

- exhaust (mm) 


4DA OHV 59kW 


Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 8810 102 
Radiator cap pressure 10 
Fuel system 

825 + 25 
Maximum (no load) speed 4480 
Smoke test/opacity à 25 
Static timing method Refer to wsm 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make Bosch 
Injection pump part no 0460 414 083 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New ee) ber 
Glow plugs 


Direct VE 
275 to 280 [240 to 266] 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch ...bar | ` 
- Estate / Van. bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


185x14: 195x14: 215/70x15' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


Transit 2.5 Transit 2.5 
BOOK 1991 to 1993 1991 to 1993 


4DA OHV 59kW 
2498 / 4 
19.0/ 33 


88 to 102 
1.0 


825 + 25 
4480 

25 

Refer to wsm 


Direct 
275 to 280 [240 to 266] 


185x14; 195x14: 215/70x15* 


Transit 2.5 Turbo 
1991 to 1994 


4GA OHV Turbo 63kW 
2498 / 4 

18.3/ 

200 

1.0 


88 to 102 
10 


850 + 25 
4480 

25 

Refer to wsm 


Direct EPIC 
280 [266] 


Motorcraft 
EZD31 


185x14: 195x14: 215/70x15' 


Transit 2.5 Turbo 

4EA OHV Turbo 74kW 
2498 / 4 

18.3 / 33.8 

0 

1.0 [2.7 to 4.8] 
80 

0.20 

0.40 

1-3-4-2 

TBE 


800 to 90 
4480 

25 

Refer to wsm 


Stanadyne 
EPIC 
280 [260] 


Motorcraft 
EZD26 


185x14: 195x14: 215/70x15' 


WSM 


FOR 14 


Torque wrench settings 

Cylinder head - stage 1 ......... — i `“ P 70N 70N 70N 
Slacken Slacken Slacken Slacken 
70 70 70 : wt 70 
+ 90° +90° +90° + 90° 


Main bearings 

Crankshaft pulley bolt 

Camshaft pulley bolt 12 + 60° 12 + 60° 

Flywheel [driveplate] bolt 65 25 + 30° 

Front hubs WSM WSM 

WSM WSM 

5 stud: 80 6 stud: 168 5 stud: 80 6 stud: 168 5 stud: 80 6 stud: 168 5 stud: 80 6 stud: 168 


Glow plugs q " 
Clutch pressure plate bolts ................. 19 19 19 
Injection pump sprocket 27 k i d 

Injectors 40 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 


21 to 27 


6.0 

1.25 

8.5 
Final drive i er Type G: 1.7? c 
Cooling system......... . ! 8.4 
Fuel tank i Ce 68 


Notes 


Transit 2.5 1991 to 1993 
"185x15: 225/70x15 may be fitted 
"Type H axle: 2.7 

Transit 2.5 1991 to 1993 
*185x15: 225/70x15 may be fitted 
"Type H axle: 2.7 

Transit 2.5 Turbo 1991 to 1994 
"185x15: 225/70x15 may be fitted 
“Type H axle: 2.7 

Transit 2.5 Turbo 1991 to 1994 
185x15: 225/70x15 may be fitted 
"Type H axle: 2.7 


2498 cm? 


— Not applicable, or information not 
available 


Transit 25 Turbo Transit 2.5 TDi Transit 2.5 TDi Transit 2.5 Di 
1995 to 2000 1997 to 2000 1997 to 2000 1993 to 2000 


Engine typei/code.......5.. eros 4EB/4EC OHV Turbo 74kW 4GC/4GB OHV Turbo 63kW 4GD/4GE/4GF OHV Turbo 63kW | 4FB/4FC/4FD OHV 52kW 
Capacity (cm?) / cylinders......................... 2498 / 4 2496/4 2496 / 4 2496/4 

Compression ration / pressure ............ bar | 183/ 183/ _ 19.0/ 20.8 / 

TORQUGIOUL DUT eve scontro Nm | 220 200 200 145 

Oil pressure ................... idle [running] bar | [2.7 to 4.8 4000] 1.6 [8.1 @ 2000] 1.6 [3.1 @ 2000] [2.7 to 4.8] 
Oil'tempelatUlei, scc ce 80 80 80 


0.20 0.20 
0.38 


1-2-4-3 


0.20 
0.38 
1-2-4-3 


Valve clearances - inlet (MM) .................... 

- exhaust (mm)... 
TE cis Immo cid 
No. 1 cylinder position .............................. 
Cooling system 
Thermostat opening temperature ......... °C | 88 to 102 
Radiator cap pressure ......................... 1.0 
Fuel system 


refer to cap refer to cap 


Iessen) rpm | 850225 850 + 50 850 + 50 850 + 25 
Maximum (no load) speed ................. rpm | 4400 4400 4400 4280 to 4480 
Smoke test/opacity ........................ M1% | 25 20 20 25 


See UMNO re Ee Refer to wem Refer to wsm Refer to wsm Refer to wsm 
Timing dimension... mm 
Crankshaft position ........................ mm [?] 
Turbo type / ref / pressure ................... bar 
Injection pump make ................................ 
Injection pump part mo... eent 
Injector Make / type ........................ s 
IBetonp are Ee 
ID Ie etiGrT VD Oreo 
Injection opening pressure, New se ber 
Glow plugs 

M TUM Motorcraft Motorcraft 


—€———— EZD31 


Direct EPIC 
280 [260] 


Direct EPIC 


Motorcraft 
EZD31 


sesesorsesveseeveusesemsonusevsevevae 


Brakes 
minimum friction material thickness 


Soc o coim cum oca l 10 

Tyres - Saloon / Hatch ....................... j 
“Estate Vann. Size 
Pressure - front / rear - Saloon / Hatch bar 
- Estate / Van... bar 
Front suspension / wheel alignment 

Toe-in (+) / Toe-out (-)..................... mm [^] 0.0 + 1.0 
Choc r -§2’ to 1°8' 
1°9' to 4*9' 


185x14: 195x14: 215/70x15' 195x14 195x14 195x14 


Owners handbook Owners handbook Owners handbook 28 126 


0.0 + 1.0 
-92 to 1^8 
18 to 4°9° 


0.0 + 1.0 
-0?52' to 1°08" 
1*09' to 4*09' 


FOR 16 


Transit 2.5 Turbo Transit 2.5 TDi Transit 2.5 TDi Transit 2.5 Di 
1995 to 2000 1997 to 2000 1997 to 2000 1993 to 2000 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 

Crankshaft pulley bolt 

Camshaft pulley bolt - 

Flywheel [driveplate] bolt 21430 

Front hubs WSM 
WSM 

5 stud: 80. 6 stud: 168 80 6 stud: 168 85 6 stud: 168 

Glow plugs , 18 

Clutch pressure plate bolts 30 

Injection pump sprocket 25 

Injectors 40 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 


6.0 
1.25 1.25 


172 Type34:2.70 172 Type34:2.70 
Cooling system j : 7.9 11.6 
Fuel tank Í 68 68 


Notes 
Transit 2.5 Turbo 1995 to 2000 


'185x15: 225/70x15 may be fitted 
"Type H axle: 2.7 


2496 cm? / 2498 cm* 


— Not applicable, or information not 
available 


FOR 17 


Transit 2.5 Di Transit 2.5 Di Transit 2.5 TDi Transit 2.5 TCi 
1996 to 2000 1997 to 2000 1995 to 2000 1995 to 2000 


Engine type/code................................... 4HB OHV 56kW 4HC OHV 56kW 4HA/4HD OHV Turbo 55kW 4ED OHV Turbo 85kW 
Capacity (cm?) / cylinders....................... 2496 / 4 2496 / 4 2496 / 4 2496 / 4 
Compression ration / pressure ............ bar | 206/ 20.8/ 20.6/ 20.6/ 
tee Nm | 168 168 145 255 

Oil pressure .................., idle [running] bar | 2.7 27 27 21 


80 
0.20 


80 
0.20 


80 
0.20 


Oiltembetatilte" gene s€ 
Valve clearances - inlet (MM) .................... 
- exhaust (mm) .............. 0.38 

Nl EE onines enn cond bns 1-2-4-3 
No. 1 cylinder position ............................. TBE 
Cooling system 
Thermostat opening temperature ......... "o § 

Radiator cap pressure ......................... refer to cap 
Fuel system 


refer to cap refer to cap 


ERES BRI oe rpm | 800 to 850 850 + 25 850 + 50 850 + 50 
Maximum (no load) speed ................. rpm | 4320to 4480 4320 to 4480 4280 to 4480 4280 to 4480 
Smoke test/opacity ........................ dk | 25 25 2.0 2.0 


Static timing method................................. Refer to wsm Refer to wsm Refer to wsm Refer to wsm 
Timing dimension............................... mm 
Crankshaft position ........................ mm [°] 
Turbo type / ref / pressure ................... bar 
Injection pump make ................................ 
Injection pump part n0.............................. 
Injsetor Make (RE: e... serene: 
TN Lema qaas conste sand 
[a] XCUTON NOL cL 
Injection opening pressure, New [used]...bar 
Glow plugs 

— cR Motorcraft 


—Ó———— — EDZ31 


Direct EPIC Direct EPIC 


Motorcraft 
EDZ31 


Motorcraft 
EDZ31 


Motorcraft 
EDZ31 


DIDI E- 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch ` " 
- Estate / Van Í 215/70x15 215/70x15 

Pressure - front / rear - Saloon / Hatch...bar | _ K 
bar | 27/42 2142 


195x14 


2.8/2.6 


0.0+ 1.0 0.0 + 1.0 0.0 + 1.0 
-0°53' to 1° 06° 0°53’ to 1° 06' -0°52’ to 1°08" 
-0°04' to 2° 56' -0°04 to 2°56" 1°09" to 4°09’ 


0.0+1.0 
-0°52' to 1°08’ 
1°09" to 4°09" 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [?] 
CS seco EN 


FOR 18 


Transit 2.5 Di Transit 2.5 Di Transit 2.5 TDi | Transit 2.5 TCi 
1996 to 2000 1997 to 2000 1995 to 2000 1995 to 2000 
Torque wrench settings 
Oylinder head - stage 1 30' WSM 
+ 70° 


+70° 


69N 
Main bearings 84, 170 
Crankshaft pulley bolt 163 
Camshaft pulley bolt 160 x x 
Flywheel [driveplate] bolt 21 + 20? 214 20" 214 28 
Front hubs WSM WSM WSM 
Rear hubs WSM WSM WSM 
85 6 stud: 168 85 6 stud: 168 85 6 stud: 168 85 6 stud: 168 
Glow plugs 


- - - - 


Clutch pressure plate bolts 30 30 
Injection pump sprocket 25 25 
Injectors 40 40 
Injection pump mounting bolts 24 aforas 24 
Injector pipe unions 20 20 


Capacities 


Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


Transit 2.5 TCi 1995 to 2000 
'M12 bolts: 30 + 85° 


2496 cm? 


— Not applicable, or information not 
available 


Engine type/code XUD9 EJ SOHC 51kW 
Capacity (cm?) / cylinders 1905/4 
Compression ration / pressure 23.0/ 
Torque output 0 
Oil pressure [3.4 @ 4000] 
Oil temperature 80 
Valve clearances - inlet (mm) 0.07 to 0.28 
- exhaust (mm) 0.22 to 0.38 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
idle speed Ge ; 750 to 800 
Maximum (no load) speed 5100 
Smoke test/opacity ú 25 
Static timing method Plunger travel 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make Bosch 
Injection pump part no....................... VER2722 
Injector Make / type Bosch 
Injector part no DNOSD287 
Injection type Indirect 
Injection opening pressure, New [used]...bar | 125 to 135 
Glow plugs 
Bosch 
0250 201 019 
11/18 
Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. ber 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) KEN 
Camber 0°30’ + 10° 
4°30' + 30° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


FSO 2 


Torque wrench settings 
Cylinder head - stage 1 


Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 

Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


1905 cm? 


- Not applicable, or information not 
available 


HON 1 


S 


E) 
N Z2, 
ES IDEST Civic 2.0 TDi Accord 2.0 TDi 
BOOK 1997 to 2000 1996 to 1998 


Engine 
Engine BE leg 20T2R/N' SOHC Turbo 64kW 20T2N SOHC Turbo 76kW : E 
Capacity (cm?) / cylinders......................... 1994 / 4 1994 / 4 
Compression ration / pressure ............ bar | 195/ 195/ 
Tee WE Nm 210 
Oil pressure ................... idle [running] bar | 0. 0.7 [3.8 @ 3000] 
io 2) Tecessrissareisesseninensnrnanesn Kü 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 
|NeGtan order ða anna 1-3-4-2 
Noni el REISE 


Cooling system 
Thermostat opening temperature 
Radiator cap pressure ent l Á : 


Fuel system 

Idle speed 850 + 50 
Maximum (no load) speed " 
Smoke test/opacity i 2.0 
Static timing method x 
Timing dimension Computer controlled 
Crankshaft position 

Turbo type / ref / pressure " 

Injection pump make Bosch 
Injection pump part no L 580 
Injector Make / type Bosch 
Injector part no e KBAL 70P45 
Injection type ECU controlled Direct EDC 
Injection opening pressure, New sech ber | 200 200 to 330 
Brakes 


Glow plugs 
Bosch 
0250 202 025 
minimum friction material thickness — 


` 805250 


20 


Computer controlled 


ersacoesusesenpasestenqopuMesevusaquaseeosoesasserepeo 


DTD DEET 


TTT 1.6 1.6 
Bus E 1.6 1.6 

Tyres - Saloon / Hatch....................... i 185/60x14 
Ble Vasa Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van ......bar 
Front suspension / wheel alignment 


185/65x15 


K 22/22 


Toe-in (+) / Toe-out (-)..................... mm [°] | [0^ + 12] 
EEN 0i 
MEER 1^ 10' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-]..................... mm [°] | 2. -2.0 + 2.0 
(r- T oc e P——————— — ——À -0°30' + 30' 


Le SS 
AGE SS N 


N 


Haynes 
em up Civic 2.0 TDi Accord 2.0 TDi 
Fl: 1997 to 2000 1996 to 1998 


Torque wrench settings 
Cylinder head - stage 1 


48N Bolts: 20 N 
112 
Crankshaft pulley bolt 63 
Camshaft pulley bolt 20 
Flywheel [driveplate] bolt 103 
Front hubs 
Rear hubs 
Wheel nuts / bolts 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
Engine oil & filter litres 
Gearbox litres 
Automatic transmission litres 
Final drive litres 
Cooling system 
Fuel tank 


Notes 


Civic 2.0 TDi 1997 to 2000 
'20T2N: Intercooled 
*Bolt length: < 243.41 mm 


- Not applicable, or information not 
available 


48N 
112 

63 + 90° 
20 + 90 
154 90 N 
290 

185 

110 

20 

26 

60 

25 

25 

20 


1994 cm? 


HON 2 


HONDA 


H19700 


HYUNDAI 


H100 2.5 D 
eni 1997 to 2000 
HEO OOo CR 


D4BA SOHC 56kW 
2477 [4 
21.0/219.2 
0.25 H 
1-3-4-2 

NOT t CyindonpOSitiONieeeesrssserieeraainsss 


TBE 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 0.75 to 1.05 


Fuel system 


Engineitype/code.use asses ceo 
Capacity (cm?) / cylinders......................... 
Compression ration / pressure ............ bar 
[SVE (eV ce ee Nm 
Oil pressure ................. idle [running] bar 
Ollitemperature:......... ret °C 
Valve clearances - inlet (mm) .................... 

- exhaust (mm) .............. 


ee e, eg ee rpm | 750 +30 
Maximum (no load) speed ................. rpm | 5200 
Smoke test/opacity ...................... M1% | 25 
Staticimingmelthod........... ess... ng Rotor lift 
TIMINGIGIMENSION Macca mm | 1.0 
Crankshaft position ........................ mm [°] | [4°] ATDC 


Turbo type / ref / pressure ................... bar 


Injection pump make EN Lucas 
Injection pump part mo... Een) " 

Injector Make / type ................................ Throttle type 
SOROS OaFTIOasusinacesessuieueiisos e 

ID geint Indirect 


Injection opening pressure, New [used]...bar | 120to 130 


Glow plugs 


TTT 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch e 
- Estate / Van i 185x14 
Pressure - front / rear - Saloon / Hatch...bar | _ 
- Estate / Van. bar | 3.0/3.0 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 0.0 to 3.0 
CAI —————— 0°30’ + 45' 
T—— HÀ TP 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 
C Ee 


HYU 2 


HYUNDAI 


Torque wrench settings 
Oylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

injection pump mounting boits 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 

Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


2477 cm? 


— Not applicable, or information not 
available 


Trooper 2.8 (UBS55) Trooper 2.8 Turbo (UBS55-J) | Trooper 2.8 Turbo Trooper 3.0 TD 
1988 to 1992 1988 to 1992 1989 to 1992 1998 to 2000 


Engine type/code............... eene 4JB1 OHV 64kW 4JB1T OHV Turbo 71KW 4JB1TC + EGR OHV 78kW 4JX1 DOHC 16V Turbo 116kW 
Capacity (cm?) / cylinders......................... 2771/4 2771/4 2771/4 2999/4 
Compression ration / pressure ............bar | 182/2304 17.5 / 230.4 175/2304 19.0/221.5 
ITorauefotte e m Nm 10 0 0 331 
Oil pressure .................. idle [running] bar | [3.9 to 4.9] [3.9 to 4.9] [3.9 to 4.9] [3.9] 
QllÍtemperatUre.sz777aananavnnnnann eC | 50 50 80 
Valve clearances - inlet (mm) .................... 0.40 0.40 0.15 
- exhaust (mm) .............. 0.40 0.40 0.25 
Injection: orden; sem... ore ut 1-3-4-2 1-3-4-2 1-3-4-2 


No. 1 cylinder position .............................. 


F 
Cooling system 
Thermostat opening temperature ......... 82 82 82 
Radiator cap pressure ......................... 0.9 to 1.2 091012 


Fuel system 


TBE 
83 
0.8 to 1.1 


GIE, D ET e Ð rpm | 75010790 A/C: 900 750 to 790 A/C: 900 750 to 790 
Maximum (no load) speed ................. rpm | _ 4400 to 4800 4400 to 4800 
Smoke test/opacity sc M96 | 25 25 25 

Static DOUD ads Plunger travel Plunger travel Plunger travel 
Timing dimension................................ mm 1 0.50 0.50 0.50 


Crankshaft position ........................ mm [°] [12] Belt drive: [10] 
Turbo type / ref / pressure ................... bar Å 
Injection pump make een 
Injection pump part no................... s 


Injector Make / type ................................ 


[12] [12] Belt drive: [10] 


Bosch 
9460 610 315 
Bosch 


Bosch 


Diesel Kiki 


-~ 


4 hole 


DN12SD12T or EF8511/9 


lido WM o e DN12SD12T or EF8511/9 DN12SD12T or EF8511/9 = 
HN SCUOMMY DO rs al Bosch VE type Zexel VE4 Zexel Direct VE4 Direct common rail’ 
Injection opening pressure, New sed bar | 185 185: 185 350 to 1000 


Glow plugs 
cP OT A PP Bosch Bosch 

m HERREN, 0250 202 065 0250 202 065 4 

50/111 50/111 50/11.1 


Brakes 
minimum friction material thickness 
245/70x16 


Tyres - Saloon / Hatch = 

- Estate / Van i 215x15 
Pressure - front / rear - Saloon / Hatch...bar | _ 

- Estate / Van... bar | 1.8/1.8 

Front suspension / wheel alignment 


215x15 15x15 


18/18 18/18 


Toe-in (+) / Toe-out (-)......... Æ mm [°] | 01040 Oto 4.0 01040 
(ORIG S Ø RR RR 30' + 30' 30 x30 30 + 30' 
Ow owe 2°30’ + AN 2°30’ + 45° 2°30" + 45° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-..................... mm [] 
md: 


ISU 2 


Ha ne: | | ISUZU 
SSS a 
M = y” Trooper 2.8 (UBS55) Trooper 2.8 Turbo (UBS55-J) | Trooper 2.8 Turbo Trooper 3.0 TD 
i 1988 to 1992 1988 to 1992 1989 to 1992 1998 to 2000 
Torque wrench settings 
Cylinder head - stage 1.,..................... Nm 


DIM 


DIDIT 


EN M 83+5N 


83+5N 83+5N 


Mm 166 + 10 166 + 10 166 + 10 
— T 186 + 17 186 + 17 186 + 17 
eee 108 + 10 108 + 10 108 + 10 40 + 80° 
j— MPs 1715 117 £5 59 + 75° 
-——Y WSM WSM WSM 
—€Ó—À—X— —— WSM WSM WSM 
Wireelfuts"/ DENS susce Nm | Steel: 78 to 118' Steel: 78 to 118? Steel: 78 to 118? 
CRDI Joss some cona Nm | 22+2 2217 22 +2 
Clutch pressure plate bolts ................. Nm | 161020 16 to 20 16 to 20 
Injection pump sprocket...................... Nm | 64+5 6445 64+5 
Le Nm | 32 to 44 32 to 44 32 to 44 
Injection pump mounting bolts ........... Nm | 1925 19:5 1925 


Injector pipe Unions............................. 20 to 40 20 to 40 20 to 40 


Capacities 


ERgihne:oil.&-filter...............................s litres | 43 43 43 

BN mascota litres | 2.95" 2.95 Transfer: 1.45 2.95 Transfer: 1.45 
Automatic transmission .................... litres | 4.5 4.5 Transfer: 0.8 4.5 Transfer: 0.8 
Bine iue asserentes litres | Front: 1,5% Front: 1.5 Rear: 1.8 Front: 1.5 Rear: 1.8 
Oe ey i re litres | 10.3 10.3 10.3 


FANG K ceret 83 83 83 


Notes 


Trooper 2.8 (UBS55) 1988 to 1992 
‘Alloy: 108 to 127 

"Transfer box: 1.45 

“Transfer box: 0.8 

‘Rear: 1.8 

Trooper 2.8 Turbo (UBS55-J) 1988 to 1992 

'Belt drive, two spring type: 1st pressure: 175, 2nd 
pressure: 275 

“Alloy: 108 to 127 

Trooper 2.8 Turbo 1989 to 1992 

"Two spring type: 1st pressure: 175. 2nd pressure: 
215 

?Alloy: 108 to 127 

Trooper 3.0 TD 1998 to 2000 

‘Caterpillar system. 


2771 cm? 


— Not applicable, or information not 
available 


Trooper 3.1 TD 
1992 to 1998 


N 
E B 
TH 
Engine type/code 4JG2TC OHV Turbo 84kW 
Capacity (cm?) / cylinders 3059/4 
Compression ration / pressure 20.0 / 304 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) ) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 


Cooling system 
Thermostat opening temperature 74 
Radiator cap pressure 0.9 to 1.2 


Fuel system 

Idle speed 720 
Maximum (no load) speed 4250 
Smoke test/opacity i 25 
Static timing method Plunger travel 
Timing dimension 0.5 
Crankshaft position 

Turbo type / ref / pressure 

Injection pump make 

Injection pump part no 

Injector Make / type 

Injector part no 

Injection type Indirect 
Injection opening pressure, New [used]...bar | 147 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch » 
- Estate / Van i 245/70x16 
Pressure - front / rear - Saloon / Hatch...bar | _ 
- Estate / Van ......bar | 2.1/2.3 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 0.0 + 2.0 
Camber 0° + 30° 
2^0 + 45° 


ISU 4 


| Torque wrench settings 
Oylinder head - stage 1 


29 + 50° N 
167 


Flywheel [driveplate] bolt 
Front hubs 
Rear hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 
6.0 
2.95 


1.8 Front: 1.5! 
Cooling system litres | 8.6 
Fuel tank litres | 85 


Notes 


Trooper 3.1 TD 1992 to 1998 
"Transfer: 1.45 


H23607 


3059 cm? 


- Not applicable, or information not 
available 


Engine 

Enhe Ate, 
Cagacty tom) N 

Compression ration pressure 

Torque output y 
Oil pressure „idie [running] bar 
Oll'tempelatUle............... eene eene nens 
Valve clearances - iniet (mm) 


- exhaust (mm) 


Thermostat opening temperature 
Radiator cap pressure ne 
Fuel system 

OOTO om 
Maximum (no load) see? mm 
Smoketestepaeity ..................... M? Be 
Stat Sr metoc 

Timing denen, nm 
Crankshaft position nm?! 
Turbo type / ref / pressure ................... bar 
[veston Quo m 

Injection pump partno........... sees 
Iaecter Male "ge... —€— 
VUNNIN WAND sec. esce 
Injection type 

Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 
EN oso m. A mm 
|. — mm 
Tyres - Saloon / Hatch..........uun>..... Size 
-ESE i || Size 
Pressure - front / rear - Saloon: Hatch...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out te m 
Camber ... 
Castor 
King p^ 
Rear suspension / whee! alignment 
Toe-in (+) / Toe-out (-).....................mm [7] 


R bb 


OD 
DN*2 SD 1750 
VE SOF 2100 L1 
150 to 158 


Prisma 1.9 
1986 to 1991 


831 D.000 48kW 
1928 4 
21.0205 / _ 


n 


Biag 


030 z 0.05 


DN12 SD 1730 


ANT NY 
ve wo 


^ 


1% to 133 


| Maren Basch 
UX2A 0.250.201.005 


-20 230 NA 


Dedra 1.9 Turbo D Thema Turbo DS 
1990 to 1998 1989 to 1992 


835 A4.000 SOHC Turbo 66KW | 8144.97 SOHC Turbo 85kW 
1929/4 2499 / 4 

192+05/_ 21.0/_ 

0 0 

[3.4 to 4.9} 0.78 [3.9] 

100 100 

0.30 + 0.05 0.50 + 0.05 

0.35 + 0.05 0.50 + 0.05 

1342 | 1-3-4-2 

TBE TBE 


78 to 82 
0.78 


830 + 20 800 to 850 
4900 + 40 4950 

215 25 

Plunger travel Plunger travel 
0.8 1.0 

[0] TDC [0] TDC 
Bosch Bosch 

0460 494 250 046 404 059 
Bosch Bosch 

DNO SD 290 DNO SD 259 
VER 303-1 VER 318 

150 to 158 150 to 158 


Marelli/Bosch Beru 
UX2A / 0250 201 005 0100 221 167 
11/12 11/12 


185/70x14: 195/60x14 
185/70x14: 195/65x14 
22/22 
23/24 


-1.0 to 1.0 -1.0 to 1.0 
10 + 30° -40' to 0" 
2°40’ + 30" 2°30’ to 3°10" 


:2010 1.5 2.0 to 5.0 
-T30 + 30’ 40 to 0” 


LAN 2 


Delta & Prisma 1.9 Turbo Prisma 1.9 Dedra 1.9 Turbo D Thema Turbo DS 
1986 to 1993 1986 to 1991 1990 to 1998 1989 to 1992 


Torque wrench settings 

Oylinder head - stage 1 50 40 
100 Slacken, then 40 
+ 90 + 180 
4 HU 


M8 bolts: 30 


25 + 50° N 25 + 50°N 115 N 

113 113 78 then 157 

190 190 H 

118 118 25 

142 142 125 

294 280 360 

216 320 320 

86 86 88 
Glow plugs 15 15 37 
Clutch pressure plate bolts 38 38 20 
Injection pump sprocket 50 49 l 25 
Injectors 78 55 35 
Injection pump mounting bolts 25 25 25 
Injector pipe unions 32 32 
Capacities 
Engine oil & filter ; i | 64 
Gearbox i Í i k 1.8 to 2.1 


Cooling system 
Fuel tank 


Notes 


Delta & Prisma 1.9 Turbo 1986 to 1993 
‘Prisma PAS: 3°25'+30' 

Prisma 1.9 1986 to 1991 

‘Prisma PAS: 3*25'«30' N/A 


[Sa R 
a ters es p 37 Qe 3872 
IN 


H22335 


- Not applicable, or information not 2499 cm* 
available 


Kappa 2.4 TD Zeta 2.1 TD 
1995 to 1998 1996 to 1999 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ....................... 


Fuel system 


Eriginie CpB/COGe........ sse rrrertrrenrre 838 A3.000 10V 91kW XUD11 P8C SOHC Turbo 80kW 
Capacity (cm?) / cylinders......................... 2387 / 5 2088 / 4 

Compression ration / pressure ............ bar | 21.0/_ 21.5/ 

TORUS ODUN NN. Vina. ð Nm | 0 250 

Oil pressure ................... idle [running] bar | [5.0 @ 4000] [4.9] 

(Item IS "uer °C | 100 80 

Valve clearances - inlet (mm) .................... 0.30 + 0.05 0: Hyd. 


- exhaust (mm) .............. 0.35 + 0.05 0: Hyd. 
lees E 1-2-4-5-3 1-3-4-2 
No. 1 cylinder position .............................. TBE 


Io lS —— rpm | 83010870 690 + 25 
Maximum (no load) speed ................. rpm | 5150 e 

Smoke test/opacity ........... sere M1% | 16 25 

Static timing method................................. Plunger travel Refer to wsm 


Timing dimension................................ mm 
Crankshaft position ........................ mm [°] 
Turbo type / ref / pressure ................... bar 


Injection pump make ........................ Bosch 
Injection pump part no... VER 560 
Injector Make / typan Bosch 
Heiðanar nok aaa KCA SV0216 138 
Ierwe EN Indirect 


Injection opening pressure, New sech, ber | 150to 158 
Glow plugs 
r ot crac dtr Bosch 


m 0281 003 010 


Bosch 
0250 201 033 


DUTOT TTC D 


Brakes 
minimum friction material thickness 


TTT 


Tyres - Saloon / Hatch....................... Í 185/65x14: 195/60x14 

- Estate 2 eimo n Size | 185/70x14: 195/65x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/2.2 
- Estate / Van. bar | 23/24 
Front suspension / wheel alignment 


Toe-in (+) / Toe-out (-).................... mm p] | -1.0 to 1.0 
(oc. c m ... | 40 to 0* 
ee eo EE 2°30’ to 3°10" 


1.0 to 4.0' 
A0 to 0° 


LAN 4 


227 Sew 
cÉ 27 SES 
Ádyneð LANCIA 
S38 


ES 
EE 1995 to 1998 1996 to 1999 
Torque wrench settings 
Cylinder head - stage 1 ....................... 35 
hervor cs 70 + 150? 
S warm up, allow to cool 
— T slacken 
Boa 70 
aE. + 150° 
ae A TON 
ertet rre STEPHANUS sl 60 
S 70 + BU 


DIDIT 


d retsnesessoseseeeun 


a*sksesassesananenedqoeaseesasesenvesevensans 


Wiileelimüts /«belts................. e 
iu e — 
Clutch pressure plate bolts ................. 
Injection pump sprocket...................... 
icu ————— . 
Injection pump mounting bolts 
Injector pipe unions.........................- 
Capacities 


DTD 


Cooling system 
Heime i 


2088 cm? 


- Not applicable, or information not 
available 


LAND ROVER 


90 & 110 2.5 Turbo Defender 200TDi Defender 90, 110 300TDi Freelander 2.0 TDi 
1986 to 1992 1990 to 1994 1994 to 2000 1997 to 2000 


Engine type/code....................eseee 12J OHV Turbo 63kW 200TDi OHV Turbo 79kW 300TDi OHV Turbo 82kW L Series SOHC TDI EGR 88kW 
Capacity (cm?) / cylinders........................- 2495 / 4 2495 / 4 2495 / 4 1994/4 
-— Dike 19.5+0.5/_ 19.5 / 19.5/ 
P(A oc l 0 265 210 
iio cont [1.7 to 3.8] 1.7103.8 0.7 [3.8] 
NE igitiir 80 80 
Valve clearances - inlet (mm) .................... 0.20 0: Hyd. 
- exhaust (mm) .............. 0.20 0; Hyd. 
faber... ncasenciacini oss 1-3-4-2 1-3-4-2 
No. 1 cylinder position seent TBE 


Cooling system 
Thermostat opening temperature ......... xi i i 88 88 80 to 84 
Radiator cap pressure ......................... j : J 0.9 to 1.2 
Fuel system 
Pt ancien 650 + 20 
Boos 4400 80 
ios oco 25 


780 to 800 
4100 to 4260 
25 


720 + 20 
4490 
2.0 


2.0 


F Le Eau Plunger travel Plunger travel " 
Timing dimension.............................. mm 154 1.54 Computer controlled 
Crankshaft position ........................ mm [°] TDC TDC " 
Turbo type / ref / pressure ................... bar e Allied signal Garrett GT 1549 
Injection pump make .............................-- Bosch Bosch Bosch 
Injection pump part mo. 1900R 347-1 R509 VP37 
Iisetor Makeytype......................—.......- Bosch Bosch g 
EROPA BDNO/SPC 6209 DSLA 145P208 DSLA 145P366 - 
VESI EEN DPS VE4/11F VER EDC Two stage 
Injection opening pressure, New [used]...bar | 135 203 to 284 200 to 300 200 to 320 


Glow plugs 
E E E Bosch 

D a TERR 0250 201 012 

bocca Sc 110/ 


Beru 
0100226 184 


Bosch 
0250 201 012 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... i 5 
-iBState Vans... seed j 6.00x16: 7.50x16: 205x16 


205x16: 750x16 Refer to vehicle 195/80x15: 215/65x16 


Refer to manufacturer / OHB Refer to vehicle 21 1225:0:0/05] 


1.2 to 2.4! 
0 
3° 
7 


Refer to manufacturer / OHB 


1.2 to 2.4! 0.0 to -2.0 Lg + 15] 
0 0.0 -0°15 + 45° 
d 30 330 + 1° 


7 


12718 


[20' + 15) 
-0%30' + 45' 


Torque wrench settings 
Cylinder head - stage 1 115 to 130 


34 to 46 N 

130 to 136 

260 to 280 
Camshaft pulley bolt 40 to 50 
Flywheel [driveplate] bolt 130 to 143 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 25 to 34 
Injection pump sprocket E 
Injectors 22 to 28 
Injection pump mounting boits 22 to 28 
Injector pipe unions 
Capacities 

Engine oil & filter 
Gearbox 


Cooling system 
Fuel tank 


Notes 


90 & 110 2.5 Turbo 1986 to 1992 

‘Permanent 4 wheel drive: figures are toe-out (-) 
"Transfer box: 2.8 

‘Rear, 90: 1.7. 110: 2.3 

‘Rear tank only. Side tank: 68.2. Station Wagon side 
tank: 45.5. 90: 54.5 

Defender 200TDi 1990 to 1994 

‘Permanent 4 wheel drive: -1.2 to -2.4 

"Transfer box: 2.3 

“Rear, 90: 1.7. 110: 2.3 

*Rear tank only. Side tank: 68.2. Station Wagon side 
tank: 45.5. 90: 54.5 

Freelander 2.0 TDi 1997 to 2000 

"With A/C on: 875 x 50 


- Not applicable, or information not 
available 


LAR 2 


90 & 110 2.5 Turbo Defender 200TDi Defender 90, 110 300TDi Freelander 2.0 TDi 
1986 to 1992 1990 to 1994 1994 to 2000 1997 to 2000 


56 to 62 N 
130 to 136 
335 to 350 
40 to 50 

139 to 153 


15 to 30 
30 to 38 
22 to 28 
20 to 25 
22 to 28 
22 to 25 


40 

+ 60° 

+ 60° 
M12: + 20° 


20 + 85° N 
112 

63 + 90° 
20 + 90° 
15+90°N 
400 N 
400 N 
115 

20 

25 

20 + 90* 
25 


6.85 
2.6 Transfer: 28 


FAR 
11.1 
90:54 110: 80 


H19700 


1994 cm? 


LAND ROVER 


Discovery 200TDi Discovery 300TDi Discovery TD5 Range Rover 2.4 TD 
1989 to 1994 1995 to 1998 1998 to 2000 1986 to 1992 


Erigitie type/code........ mcer 200TDi OHV Turbo 82kW 300TDi OHV Turbo 82kW TD5 SOHC 11A VM HR 482 HI OHV 84kW 
Capacity (cm?) / cylinders......................... 2495 / 4 2495 / 4 2498 / 5 2393/4 
Compression ration / pressure ............ bar | 19.5+05/_ 1957. 195 / 21.5 + 0.5/ _ 
Ja, elle Nm | 0 265 0 0 
Oil pressure .................. idle [running] bar | [1,7 to 3.8] [1.7 to 3.8] [1.5 to 3.0] [3.5 to 3.9] 
LEO TE °C | 80 80 80 90 to 100 
Valve clearances - inlet (mm). 0.20 0: Hyd. | 0.30 
- exhaust (mm) .............. 0.20 0: Hyd. 0.30 
IFBECtiO OTA SH: cse 1-3-4-2 1-2-4-5-3 1-3-4-2 
Nor Treylii i MOS tO Yee nann eli, 8 


Cooling system 

Thermostat opening temperature ......... 

Radiator cap pressure ......................... 

Fuel system 

Idle speed 720 x 20 

Maximum (no load) speed 4600 +40 -120 

Smoke test/opacity : 25 

Static timing method Plunger travel 

Timing dimension m | 1.54 

Crankshaft position TDC 

Turbo type / ref / pressure " 

Injection pump make Bosch 

Injection pump part no 0460 414 069 

Injector Make / type Bosch 

Injector part no BDNO/SPC 6209 

Injection type VE4/11F 

Injection opening pressure, New [used]...bar | 20310284 

Glow plugs 
Nus oom E Beru Bosch 
IER... idt sad un 0 100 226 129A 0250 201 012 

E unu a 11.0/10.5 


750 to 800 
4700 to 4730 
2.5 

Plunger travel 


720 + 20 
4600 + 40 

25 

Plunger travel 

154 

TDC 

0.8 to 1.0 bar @ 3000rpm 
Bosch 

VE4/11F 

Bosch 

DSLA 14SP 366 

R509 

200 


740 x 50 [760 + 50] 
4850 
25 


Computer controlled 


Garrett GT20 


| Bosch 
168-1 
| Bosch 
DN OSD 263 

Rotary VE4/10F L 
150 +8 -0 


Direct Injection 
1500 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... j 3 
*'Estáte Vani... i 205x16 


205x16 : 235x70 R16 235/70x16: 225/65x16:255/55x18 205x16: 215/75x16 


1.9/2.6 1.9/2.6: 1.8/2.4 19/25 19/21 


-1.2 to -2.4 
0 
3° 
T 


[0° to 167] 
o? 


Dr + 2.5 
0° 

3.6 to 3.8° 
13° 


-1.2 to -2.4 
0 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 
EE 


LAR 4 


N 
peo ` Discovery 200TDi Discovery 300TDi Discovery TD5 Range Rover 2.4 TD 
1989 to 1994 1995 to 1998 1998 to 2000 1986 to 1992 


Torque wrench settings 
Cylinder head - stage 1 40 No 1 to 10: 5 to 10 
60 No 1 to 10: 30 
+ 60° No 1 to 10: + 50° 
M12: + 20° No 1 to 10: + 50° 
No 11: 90 
56 to 62 N 59N 79 to 83 
Main bearings 130 to 136 133 41 to 43? 
Crankshaft pulley bolt 335 to 350 80 + 90° 146 to 157 
Camshaft pulley bolt 40 to 50 40 to 50 30 
Flywheel [driveplate] bolt 439 to 153 146 108 
Front hubs WSM 41 to 52 
Rear hubs WSM 41 to 52 
126 Steel: 102 to 115° 
Glow plugs 15 to 30 20 23 
Clutch pressure plate bolts 30 to 38 34 24 to 30 
Injection pump sprocket 22 to 28 25 88 
Injectors 20 to 25 25 24 to 30 
Injection pump mounting bolts 22 to 28 25 30 to 31 
Injector pipe unions 22 to 25 29 19 


Capacities 


6.9 6.65 7.2 8.0 

2.|  Transfer2.8 2.67 Transfer: 2.8 2.310 2.8 Transfer: 2.0 SS 

9.1 9.1 " 
Final drive i Front & rear: 1.7 Front & rear: 1.7 1.6 Front & rear: 1.7 
Cooling system 11.5 11.5 8.0 11.5 
Fuel tank 88.6 80 


Notes 


Range Rover 2.4 TD 1986 to 1992 

'Run engine for 20 minutes & allow to cool, then no 1 
to 10: + 30°. After 40000km: + 10° 

*Rear carrier nuts: 24 to 30 

"Alloy: 122 to 129 

“Transfer box: 2.5. 89 P: 2.1 


— Not applicable, or information not 2393 cm? 
available 


LAR 5 


LAND ROVER 


= Range Rover 2.5 Turbo Diesel | Range Rover 2.5 TDi Range Rover 2.5 TDi Range Rover 2.5 TD 
DA. 1989 to 1992 1993 to 1994 1994 to 1995 ^. | 1994 to 1999 


Egeter 95 A VM HR 4924 HI OHV 82kW | 200TDI OHV Turbo 82kW 300TDI OHV Turbo 82kW SOHC Turbo 100kW 
Capacity (cm?) / cylinders......................... 2500/4 2495 / 4 2495 / 4 2497 / 6 
Compression ration / pressure ............ bar | 22.5 + 0.5/23.5 19,5/ 19.5/ 22.6/< 20.0 
droe DU løgna ain Nm | 0 0 0 270 
Oil pressure ................... idle [running] bar | [3.5 to 3.9] 1.7 to 3.8 1.7 to 3.8 2.0 
OilitemperatUfe.... .. ... «ence nrecne °C | 90to 100 80 80 
Valve clearances - inlet (MM) .................... 0.30 0.20 0: Hyd. 

- exhaust (mm) .............. 0.30 0.20 0: Hyd. 
be el 1-3-4-2 1-5-3-6-2-4 
Nk 


Cooling system 

Thermostat opening temperature 
Radiator cap pressure 

Fuel system 


BE 10 MM NER c c rpm | 75010800 720 + 20 720 + 20 750 + 50 
Maximum (no load) speed ................. rpm | 4700 to 4730 4600 4600 4950 + 150 
Smoke test/opacity ........................ M96 | 30 20 20 2.5 

Static timing method.. 22... i nasssisesanirsseran " Plunger travel Plunger travel Plunger travel 
Timing dimension................................ mm | _ 1.54 1.54 0.95 + 0.02 
Crankshaft position ........................ mm [°] | [8-041] TDC TDC TDC 

Turbo type / ref / pressure ................... bar 0.78 bar 0.8 to 1.0 bar Mitsubishi TD04-11G4 
Injection pump make ..................... eee Bosch Bosch Bosch Bosch 
Injection pump part mp... ere 2100 L269 VE4/11F R347 VE4/11F R347 R515 
Injector Make / type .................................. Bosch Bosch Bosch Bosch 
MEDIO: seo EEN DNOSN 1510. 90 >: DNOSD 263 | KBEL 98P52 KBEL 98P52 KCA 21871 
ini oot OR DIEN... a Rotary VE 4/10F Direct Direct Indirect 


Injection opening pressure, New [used]..bar | 150 +8 -0 200 to 280 100 to 280 140to 160 
Glow plugs 
desee "C E Bosch 

Car c t m 0250 201 012 


—B A A Duo 


Bosch 
0250 201 033 


Bosch 
0250 201 033 


Bosch/Beru 
0250 201 033 / 783 MJ 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... i 
wën, m... Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 


205x16: 215/75x16 234/70x16: 255/70x16 


19/26 


0.6 to 1.8 
o 
4° 
g 


19/21 


Toe-ín (+) / Toe-out (-)..................... mm fl | -1.2to -2.4 
Se ee 0 
i ie ease ———— $ 


VO ðnum jË 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-]..................... mm [°] 
Ce AME. MTM 


Tl 


LAR 6 


LAND ROVER 


1989 to 1992 1993 to 1994 1994 to 1995 1994 to 1999 
Torque wrench settings 
Cylinder head - stage)... Nm | No1010:5to 10 
Besson No 1 to 10: 30 
e iud No 1 to 10: + 50° 
goo PD NOR: No 1 to 10: + 50° 


Ee No 11:90 


1 


80, slacken 

50 

* 90? 

+ 90 

warm up, allow to cool 
+ 90° 

20 +70°N 

50N 

100 + 150° 

20 + 35° 

105 N [120 NJ 

260 

WSM 

130 

20 

23 

47 

62 

23 

23 


DIOU 


`. EEN 79 to 83 
M— — 41 to 43? 
Crankshaft pulley bolt ........................Nm | 146 to 157 
Camshaft pulley bolt .......................... Nm |. 
Flywheel [driveplate] bolt..................... Nm | 108 
ets i TIT 41 to 52 
— E 411052 
Bis eoo sot Steel: 102 to 115° 
E Nm | 23 
Clutch pressure plate bolts ................. Nm | 24to 30 
Injection pump sprocket...................... Nm | 88 
WCC ðu Nm | 24to 30 
Injection pump mounting boits ........... Nm | 30to 31 
Inigetompipeitlliens:.....-.. ss suce secessus 19 
Capacities 
Engine'ail BNTNGr................... eee litres 
PEINE Lm CL LES litres 
Automatic transmission .................... litres | _ 
EIE T cnn litres | Front & rear: 1.7 
Soon: VU litres | 11.5 
[EUST (Tee i 82 


115 Alloy: 160 
30 


8.0 
ae 


9.5 
27 
97 
1.7 Rear: 1.7 
Jis 


Notes 


Range Rover 2.5 Turbo Diesel 1989 to 1992 
'Run engine for 20 minutes & allow to cool, then no 1 
to 10: + 30°. After 40000km: + 10° 

*Rear carrier nuts: 24 to 30 

‘Alloy: 122 to 129 

“Transfer box: 2.5. 89 P: 2.1 

Range Rover 2.5 TDi 1994 to 1995 

'R509/1: 1.4 mm R500: 0.4 mm 


— Not applicable, or information not 2497 cm? 


available 


LDV 1 


NSR Gla) 
DUES 200 / Pilot 1.9D 200 2.0 300 2.5 300 2.5 Turbo 
BOOK 1995 to 1998 1989 to 1995 1989 to 1991 1989 to 1991 


Engine 


eil LEYLAND DAF (LDV) 


GC Nle oues iare XUD9A SOHC 52kW TN44 Two stage DI 44kW PSA EN55 PSA ET70 
Capacity (cm?) / cylinders......................... 1905/4 1994/4 2498 / 4 2498 / 4 
Compression ration / pressure ............ bar | 23.0/25.0 to 30.0 18.0/27.6 23.0/ 218.0 210/ 218.0 
(CUS 0) sernassa Nm | 120 0 0 0 
Oil pressure ................... idle [running] bar | [3.5 4000] 1.0to 1.3 1.6 [3.7] 12 [8.7] 
lt EE °C | 80 - 110 80 
Valve clearances - inlet (mm) .................... 015 + 0.05 0.30 + 0.10 0.15 0.15 

- exhaust (mm) .............. 0.30 + 0.05 0.40 + 0.10 0.25 0.25 
MEO ORB. omiserit ens 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 


No. 1 cylinder position .............................. 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 


o o eonan rpm | 800: 500 825 + 25 778425 175 + 25 

Maximum (no load) speed ................. rpm | 5100 5130 4500 x 75 4150 450 -100 
Smoke test/opacity ........................ M1% | 25 25 25 25 

Static timing method................................. Plunger travel Plunger travel Refer to text Refer to text 

MIMIN AMENS Oasa necne mm | Dimension on pump 1.0 + DI Value marked on pump Value marked on pump 
Crankshaft position ........................ mmf?) | _ [0] TDC 2.85 2.85 


Turbo type / ref / pressure ................... bar 


Injection pump make Lucas Bosch Roto Diesel Roto Diesel 
Injection pump part mp... een DPC 8443B 9528 - R8443 B600A R8443 B254C 
Injector Make / type... CAV Roto Diesel Roto Diesel 
Ntra Cha asa r RDNOSDC6887D JB 6801081 RDN OSDC 6577B RDN 12SDC 6849C 
Ia tele Re Indirect EPVE DPC Type 059 DPC Type 053 


Injection opening pressure, New [used]...bar | 120 to 130 N/A 11525 19015 

Glow plugs 
Sess Paella Ecce Beru/Bosch/Champion 
— SR-3/ 0250 200 035 / CH32 


IG. e. 12/6 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch. i * 
JEstatel/Vares. E i 185/14 


185x14 185x14: 205x14 185x14 205x14 


Owners handbook 


Refer to vehicle 


Refer to owner's handbook Refer to owner's handbook 


1.6 to 3.2 
2°30 
5 

820 


-1.6 to -3.2 
2°30)’ 
3°30’ 
8°30" 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 
CAM — OANE 


Torque wrench settings 
Oylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel {driveplate] boit 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 


Cooling system 
Fuel tank 


Notes 


200 2.0 1989 to 1995 

‘New or replacement pump: 1.05 + 0.03 
300 2.5 1989 to 1991 

"Twin wheel: 230 to 280 

“Twin wheel: 2.4 

300 2.5 Turbo 1989 to 1991 

"Twin wheel: 230 to 280 

Twin wheel: 2.4 


litres 
litres 
litres 
litres 
litres 
litres 


— Not applicable, or information not 


available 


203 to 217 
80 
20 
35 
60 


5.0 
20 


19 
95 
50 Option: 64 


30 

70 

- 90°, then 70 

Run engine, cool for 3.5 hours 
- 90°, then 70 

+ 120° 

60 

120 

55 + 60* 


154 60° 


196 to 163 
176 to 227' 


74 
1.8 


E 
9.0 
70. Option: 64 


H26522 


2498 cm? 


LDV 2 


300 2.5 Turbo 
1989 to 1991 


30 

70 

~ 90°, then 70 

Run engine, cool for 3.5 hours 
- 90°, then 70 

+ 120° 

60 

120 

55 + 60° 


15 + 60° 


136 to 163 
176 to 227" 


Well 
18 


(ES 
9.0 
70. Option: 64 


LDV 3 


Engine 
Engine type/code 15J 


Capacity (cm?) / cylinders 2495/4 


Compression ration / pressure 21.0/ 
Torque output 0 


Oil pressure 2.4 to 4.0 


Oil temperature 80 


Valve clearances - inlet (mm) 0.25 H 
- exhaust (mm) 0.25 H 
Injection order 1-3-4-2 


No. 1 cylinder position 

Cooling system 

Thermostat opening temperature 
Radiator cap pressure 

Fuel system 

Idie speed 

Maximum (no load) speed 

Smoke test/opacity Nr 
Static timing method 

Timing dimension 

Crankshaft position 

Turbo type / ref / pressure 

Injection pump make 

Injection pump part no 

Injector Make / type 

Injector part no 

Injection type 

Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


Rear suspension / wheel alignment 
Toe-in (4) / Toe-out (-) 
Camber 


EN55 OHV 53kW 
2498 / 4 

23.0 / 25.0 to 30.0 
0 

[3.7 @ 4500] 

80 

0.15 

0.25 

1-3-4-2 


175 +25 
4500 + 50 
25 

Plunger travel 


Dimension on pump 


Roto Diesel 
DPC 059 


LOR 6770701C 
Indirect 
110 to 120 


Champion 
CH68 


EN55 OHV Turbo 71KW 
2498/4 

23.0 / 25.0 to 30.0 

0 

(3.7 @ 4500) 

80 

0.15 

0.25 

1-3-4-2 


775 + 25 

4700 

3.0 

Plunger travel 
Dimension on pump 


0.8 bar @ 2000rpm 
Roto Diesel 
DPC 053 


Indirect 
125 to 135 


4HB OHV 56kW 
2496 / 4 

20.8/ 33.8 

168 

1.0 

80 

0.20 

0.38 


825 + 25 
4500 

2.5 

Refer to wsm 


Champion 
CH68 
1.0 1.0 
k5 "s 


205x14: 185x14 


Owners handbook 


Torque wrench settings 
Cylinder head - stage 1 40 to 50 
115 to 130 - 90° 
70 
warm-up, wait 3 hrs, 
-90° 
1 70 + 120° 
37 to 41 60 
130 to 136 120 


55 + 60° 


Main bearings 

Crankshaft pulley bolt 

Camshaft pulley bolt 

Flywheel [driveplate] boit 

Front hubs 

Rear hubs 

Whieel nuts DORS ............................—. 
Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 
Injector pipe unions 

Capacities 

Engine oil & filter 

Gearbox 

Automatic transmission e 
Final drive 17 Twin wheel: 2.4 
Cooling system 8.5 

Fuel tank 


139 to 153 15 + 60° 


136 to 163 


176 to 227' Refer to vehicle 


30 to 38 


Notes 


300 2.5 1988 to 1991 

"Twin wheel: 230 to 280 
Convoy 2.5D 1997 to 2000 
"Twin wheel: 200 


Convoy 2.5D 
1997 to 2000 


30, 70 

- 90° 

70 

warm-up, wait 3 hrs, 
-90° 

70 + 120° 

60 

120 

55 + 60° 


15 + 60° 21+30° 


Refer to vehicle 


— Not applicable, or information not 
available 


2496 cm 


LDV 4 


LEYLAND DAF (LDV) 


Convoy 2.5TD 
1997 to 2000 


Deele S 0 iNd.ningi lassen 4EB OHV Turbo 74kW 
Capacity (cm?) / cylinders......................... 2496 / 4 
Compression ration / pressure ............ bar | 18.0/33.8 
lët DU beeciassvesscvesvesssceveecaccave<sers Nm | 220 
Oil pressure ................... idle [running] bar | 1.0 
QOllitemperatUre1... 0. sa sains °C 
Valve clearances - inlet (mm) .................... 

- exhaust (mm. 
DREES, Rasse 
e Eben wer ee 


Cooling system 
Thermostat opening temperature ......... 88 
Radiator cap pressure ......................... Å 


Fuel system 
ge rpm 
Maximum (no load) speed .................rpm 
Smoke test/opacity ........................ M1% 
Static timingimethod................................. 
Timing dimension................................ mm 
Crankshaft position ........................ mm [°] 
Turbo type / ref / pressure ................... bar 
Injection pump make en 
Injection pump part no.............................. 
Injector Make / type... 
Igi ectonpiartino c eee RS 
[GOONIES e eerie... n n 
Injection opening pressure, New se) bor 
Glow plugs 


850 + 25 
4400 

30 

Refer to wsm 


DUTOT 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... | < 
stEState Vans iccirco i 205x14: 185x14 


"T Owners handbook 


Toe-in (+) / Toe-out (-)..................... mm [°] | 0.0to 1.6 
e Menos mecnm e 1°30" 
Oe beim ecc o NEN 23 
E E EE 9°30’ 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 
Comoda mea A A 


LDV 6 


LEYLAND DAF (LDV) 


= Convoy 2.5TD 

Torque wrench settings 

Cylinder head - stage 1...................... 

CRISIS emen sona 

Clutch pressure plate bolts ................. 

Injection pump sprocket...................... 

| ERSTER... EE 

Injection pump mounting bolts 

Injector pipe unions............................. 


Capacities 
Se A eeeeeeeeeeerrrreen litres 
EEGEN litres 


sesesssasessossesevsoseseusoevevesenvaeaee 


Gøolind system:.2..1messaann...d 
HÐ LEE i 


Notes 


Convoy 2.5TD 1997 to 2000 
"Twin wheel: 250 


2496 cm? 


— Not applicable, or information not 
available 


MAZDA 


121 1.8D 323, 1.7 626 2.0 626 2.0D 
1996 to 1997 1989 to 1994 1990 to 1992 1994 to 1995 


Egger type/Code....,.u eese RTJ SOHC 44kW PN SOHC 41KW RF SOHC 44kW RF SOHC 55kW 
Capacity (cm?) / cylinders......................... 1753/4 1720/4 1998 / 4 1998 / 4 
Compression ration / pressure ............ bar | 21.5/28.0 22.2 / 226.5 22.7 / 226.5 21.1/29.0 
Jour i SV eer e Nm | 105 0 0 173 
Oil pressure ................... idle [running] bar | [1.5 @ 2000] [23.0] [23.0] 1.5 [3.5 @ 3000] 
Olllitemperatureln" ae *C | 80 80 M 
Valve clearances - inlet (mm) .................... 0.30 to 0.40 0.15 (.25 

- exhaust (MM) .............. 0.45 to 0.55 0.25 0.35 
MESOM Or EA EN 1-3-4-2 1-3-4-2 1-3-4-2 
No: cyliliderpositioni merecen TBE TBE 


Cooling system 
Thermostat opening temperature 84 to 88 
Radiator cap pressure ........................, : 0.76 to 1.04 
Fuel system 
idie speed à; 850 + 50 800 +30 -0 
Maximum (no load) speed 5350 5700 
Smoke test/opacity 5 25 2.5 
Static timing method Refer to wsm Plunger travel 
Timing dimension 0.53 
Crankshaft position [2] ATDC 
Turbo type / ref / pressure " 
Injection pump make Bosch Diesel Kiki 
Injection pump part no - PN46 13 800: 104740-0420 
Injector Make / type Pintle Bosch 
Injector part no. - ` 
Injection type Indirect Bosch VE type 
Injection opening pressure, New eech ber 108 
Glow plugs 
l-—— — Champion 
j————— CH97 
ARO ce c 10.5/ 16.5 


0.95 to 1.25 


725 +25 
5100 
2.5 
Rotor lift 
1.0 


700 430 -0 
5400 

2.5 
Plunger travel 
1.0 

[0] TDC 


Diesel Kiki 
RF11 13 800B: 104748-0172 
Throttle type 

1 

Bosch VE type 

132.5 


Indirect VE 
132 


Bosch 
0250 202 056 
11/12 


Bosch 
0250 202 056 
10.5/ 16.5 


Brakes 
minimum friction material thickness 


DTD 


Tyres - Saloon / Hatch ...sssssessesersss j 165/70x13 
JES an. ee urat i 


155x13: 175/70x13 
155x13: 175/70x13 
1.8/1.8 
1.8/1.8 


185/70x14 
185/70x14 
22/18 
2.2/1.8 


195/65x14 


24/18 22/ 18 


2023.0 
49 + 30' 
2"9' + 45' Est: 135 145 
12°22’ 


3.0 + 3.0 
17' + 45' 
1°13" + 45' 
12°47’ 


30230 
KEE 45° 
237 + 45 
15°04’ 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 0x30 
CAD Cee orar R -30 + 45° 


3.0+3.0 
QT + 48 


MAZ 2 


121 1.8D 323, 1.7 626 2.0 626 2.0D 
1996 to 1997 1989 to 1994 1990 to 1992 1994 to 1995 


Torque wrench settings 

Cylinder head - stage 1 10N 
100, wait 3 mins 
slacken 


70 
+ 120° 


Big-end bearings 60 + 20* N 15 + 90 N 69 to 73 N 

Main bearings 75 62 to 72 in stages 83 to 88 

Crankshaft pulley boit 150, slacken, 120 + 60° 10 to 15 157 to 167 

Camshaft pulley boit E 39 to 54 56 to 65 

Flywheel [driveplate] boit 18 + 45^ + 45° 67 to 76 176 to 186 

Front hubs 270 WSM 235 to 319 
270 e 98 to 117 
85 118 118 


Glow plugs 28 15 to 23 1 151020 
Clutch pressure plate bolts 30 18 to 26 22 to 32 
Injection pump sprocket 23 69496009 7 Se 69 to 79 
Injectors 70 59 to 69 59 to 69 
Injection pump mounting bolts 20 19 to 25 E 

Injector pipe unions 25 26 to 33 31 to 46 


Capacities 
litres 
litres 
Automatic transmission litres 
Final drive litres 
Cooling system 
Fuel tank 


H19698 


- Not applicable, or information not 1998 cm? 
available 


Engine type/code 
Capacity (cm3) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no. 
Injection type 
Injection opening pressure, New use, ber 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van... bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-).....................mm DI 
Camber 


Toe-in (4) / Toe-out (-) 
Camber 


R2 SOHC 47KW 
2184/4 
22912270 
136 

[4.0 to 4,8] 


86.5 to 89.5 
0.8 to 1.0 


700 to 750 
5100 

25 

Plunger travel 
1.0 + 0.02 

2] 


Diesel Kiki 


R230-13-800: 104748-0151 


Throttle type 


Bosch VE type 


Champion 
CH97 
10.5/ 16.5 


185x14 
18/24 


0106.0 
25 to 1°15" 
5' to 1°35" 
815 


R2 SOHC 52kW 
2184/4 

229/ 

136 

(4.0 @ 3000] 

80 

0.25 

0.35 

1-3-4-2 

TBE 


87 
0.75 to 1.05 


700 to 750 
5100 

25 

Plunger travel 
1.0 

H 


Diesel Kiki 

VE 

Throttle type 
104748 - 0151 
Indirect VE 
132 


Bosch 
0250 202 007 
10.5 / 16.5 


185x14 
3.0/4.5 


0.0 to 3.0 
0°30’ + 20 
3°58" -1° -40' 


MAZ 4 


Torque wrench settings 
Cylinder head - stage 1 


65 to 69 
Main bearings 83 to 88 
Crankshaft pulley bolt 157 to 167 
Camshaft pulley bolt 55 to 65 
Flywheel [driveplate] bolt 176 to 186 
Front hubs WSM 
Rear hubs e 

118 to 147 


Glow plugs 15 to 20 
Clutch pressure plate bolts 18 to 26 
Injection pump sprocket 59 to 69 
Injectors 59 to 69 
injection pump mounting bolts 4 

Injector pipe unions 31 to 44 


Capacities 


Cooling system litres 
Fuel tank litres 


2184 cm? 


— Not applicable, or information not 
available 


190D & CAT' (201.122) 190D 2.5 & CRT (201.126) | 190D 2.5 Turbo (201.128) C220D (202.121/182) 
1984 to 1993 1985 to 1993 1987 to 1993 1993 to 1999 


Enginetypelecodó ee 601.911 SOHC 55kW 602.911 SOHC 69kW 602.961 SOHC Turbo 93kW 604.910 DOHC 16V 70kW 
Capacity (cm?) / cylinders......................... 1997 /4 2497 /5 2497 / 5 2155/4 
Compression ration / pressure ............ bar | 22.0/218.0 22.0/ 218.0 22.0 / 218.0 22.0 / 26.0 
TOGUE MPU niiin Nm | 0 0 0 150 
Oil pressure ................... idle [running] bar | 0.3 [8.0] 0.3 [3.0] 0.3 [3.0] [23.0 @ 3000} 
EI *C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. O: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
UE TT coran 1-3-4-2 1-2-4-5-3 1-2-4-5-3 1-3-4-2 


No. 1 cylinder position .............................. TCE TCE TCE 
Cooling system 
Thermostat opening temperature ......... 26 
Radiator cap pressure ......................... 
Fuel system 

Idle speed 750 + 50 Electronic: 720 + 20 
Maximum (no load) speed 5150 + 150 
Smoke test/opacity : 25 

Static timing method Refer to wsm 
Timing dimension " 
Crankshaft position [15 x 1] ATDC 
Turbo type / ref / pressure 


87 
1.3 to 1.5 


85 +2 
1.201 1.4 


85 +2 85 +2 
120r14 


690 to 790 
5200 to 5600 
1.99 

Refer to wsm 


680 + 20 
5150 + 150 
2.5 

Refer to wsm 


700 + 50 Electronic: 680 + 20 
5150 + 150 
25 

Refer to wsm 


[15 + 1] ATDC [24 + 1] ATDC [14.0 to 14.5] ATDC 


Injection pump make Bosch Bosch Bosch Lucas 
Injection pump part no 6010700501, 0401, 3001, 3101 | 6020700101, 05/21/32/33/3401 | 602 070 14 01 R86 40A 030A 
Injector Make / type Bosch Bosch Bosch CAV 

Injector part no DNOSD261 DNOSD265 DNOSD265 LDC 001 R03 
Injection type PES4M 55C320RS152-1, 152-3,169 | PES5M 55C320RS 153, 170 PESSM 55C320RS 158-1 Indirect 


Injection opening pressure, New eech Fer | 2115 [100] 
Glow plugs 

NEUE. casisesins ec ir re e HonUs Bosch 
— RM 0250 201 117 or 0250 201 026? 
TENEO ro TN 11/12 


2135 [120] 2135 [120] 115 to 125 [100] 


Bosch 
0250 201 035 
11/15 


Bosch 
0250 201 026 


Bosch 
0250 201 117 or 0250 201 026? 
11/12 


Brakes 
minimum friction material thickness 


TTT EE 


Tyres - Saloon / Hatch....................... i 185/65x15 
~ Estate AMT Ð... ð Size 
Pressure - front / rear - Saloon / Hatch...bar 
für bar 


185/65x15 


185/65x15 195/65x15: 205/60x15 


1.8/2.0 1.8/2.0 2.0 /2.2' 21 IEN 


DO + 101 
0 11.88 >: -25' +10 -20' 
10°10" 11.88 >: 10°25" + 30' 


[20' + 10] 
D 11.88 P: -25' +10 -20' 
10°10" 11.88 >: 10°25" + 30' 


[20' + 10] 
0 11.88 >: -25' +10 -20' 
10°10" 11.88 >»: 10°25" + 30' 


10°25" + 107 
-0°35' + 20' 
44 + 30° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | [25' +10 -5] 
IC c A's  —— -1°30 + 30 


[25 +10 Al 
-1°30 + 30' 


De Ap -5 
-1°30 + 30' 


[0*33' + 7'] 


MER 2 


190D & CAT' (201.122) 190D 2.5 & CAT' (201.126) | 190D 2.5 Turbo (201.128) 
1984 to 1993 1985 to 1993 1987 to 1993 


Torque wrench settings 


C220D (202.121/182) 
1993 to 1999 


Cylinder head - stage 1....................... Nm | 15 15 15 15! 

 —— 35 35 35 35 

V E wait 10 mins wait 10 mins wait 10 min +90° 

a + 90° + 90° + 90° Wait 10 mins 

j— MÀ +90° + 90 + 90° + 90° 

in Ee iti: Bolts a: 25 Bolts a: 25 Bolts a: 25 R 

NEL omes 30 + 90 to 100° N 30 + 90 to 100° N 30 + 90 to 100° N 40 + 90° N 

sunie.. iina C Nm | M12: 90° M12: 90° M12: 90? 55 + 90° to 100° 
Crankshaft pulley bolt ......................... Nm | 320 320 320 200 + 90° 
Camshaft pulley bolt ........................... Nm | M10: 65 M10: 65* M10: 65° 18 
Flywheel [driveplate] bolt..................... Nm | 35 +90 to 100° 35 + 90 to 100° 35 + 90 to 100° 40 + 90° 
EE WSM WSM WSM 


200 to 240 


SSBRARRRAORRPARDNPATAAEEERSOLOTOSPATAVFARPATE 


———"— 110 


110 110 


a lð Nm | 201022 20 to 22 20 to 22 
Clutch pressure plate bolts ................. Nm | 25 25 25 

Injection pump sprocket...................... Nm | 40 to 50 40 to 50 40 to 50 
NEST LS son a Nm | Vert’: 70 to 80° Vert’: 70 to 80° 40 to 50 
Injection pump mounting bolts ........... Nm | 201025 201025 20 to 25 
Injector pipe Unions................. eene 10 to 20 10 to 20 10 to 20 


Capacities 
Engine oil & filter................................ litres 
o —t—.— litres 
Automatic transmission .................... litres 
F —.. LÁ litres | 0.7 ASD: 1.1 
ole, cevrsvesepcisacsccarur ace litres | 8.0 

Meal e | 55 


60 
13[15] 
55 


6.5 
15 
5.9 
07 ASD: 1.1 
9.0 
55 


Notes 


190D & CAT' (201.122) 1984 to 1993 
'Catalyst standard from 6.90 

20250 201 026 is for diagonal injection: 14 to 16 @ 
8.0 

*M11 bolts: 55 + 90 to 100" 

‘M11 bolts: 25 + 90° 

‘Diagonal injection: 40 to 50 

190D 2.5 & CAT’ (201.126) 1985 to 1993 

‘Catalyst standard from 6.90 

20250201026 is for diagonal injection: 14 to 16 @ 8.0 
*M11 bolts: 55 + 90 to 100° 

‘M11 bolts: 25 + 90° 

‘Diagonal injection: 40 to 50 

190D 2.5 Turbo (201.128) 1987 to 1993 

7.889: 2.1/2.3 

MI) bolts: 55 + 90 to 100° 

*M11 bolts: 25 + 90° 

C220D (202.121/182) 1993 to 1999 

‘Bolt length below head: <104 mm 


H23613 


2155 cm? 
1997 cm / 2497 cm? 


- Not applicable, or information not 
available 


250D, 250TD' (124.125 / 185) | E250D (210.010) 

Engine type/code 605.910 83kW 605.960 DOHC 20V 110kW 602.912 SOHC 69kW 605.912 DOHC 20V 83kW 
Capacity (cm?) / cylinders 2497 / 5 2497/5 2497 / 5 2497 /5 
Compression ration / pressure 22.0 / 22.0/ 22.0/ 218.0 22,0 / 26.0 
Torque output 280 280 0 170 
Oil pressure [23.0 @ 3000] [3.0 @ 3000] 0.3 [3.0] [3.0 @ 3000] 
Oil temperature 80 80 80 80 
Valve clearances - inlet (mm) 0: Hyd. 0: Hyd. 0; Hyd. 0: Hyd. 

- exhaust (mm) 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
Injection order 1-2-4-5-3 1-2-4-5-3 1-2-4-5-3 1-2-4-5-3 
No. 1 cylinder position e e TCE 
Cooling system 
Thermostat opening temperature 87 87 85 +2 85 
Radiator cap pressure 1.310 1.5 1.3 to 1.5 120r14 1.3 to 1.5 
Fuel system 
ldle speed 610 to 710 610 to 710 700 + 50 Electronic: 680 + 20 610 to 710 
Maximum (no load) speed 5200 to 5600 5200 to 5600 5150 + 150 5200 to 5600 
Smoke test/opacity 19 19 1.9 19 
Static timing method Refer to wsm Refer to wsm Refer to wsm Refer to wsm 
Timing dimension 


Crankshaft position [14 to 14.5] ATDC [14.0 to 14.5 ATDC] [15 + 1] ATDC [14.0 to 14.5 ATDC] 


Turbo type / ref / pressure e - — e 
Injection pump make Bosch Bosch Bosch Bosch 
Injection pump part no 0400 195 001 0400 195 001 6020700101, 05/21/32/33/3401 | PES 5M 55C 320 RS 202 
Injector Make / type Bosch Bosch Bosch Bosch 
Injector part no 0430 211 997 " DNOSD265 0432 217 253 
Injection type Indirect Indirect PES5M 55C320RS 153, 170 Indirect 
Injection opening pressure, New [used]...bar | 115 to 125 [100] 115 to 125 [110] 2135 [120] 115 to 125 [100] 
Glow plugs 

Bosch Bosch Bosch Bosch 

0250 201 035 0250 201 038 0250 201 117 or 0250 201 026? | 0250 201 035 

11/15 E Ë 11/15 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch i 195/65x15: 205/60x15 195/65x15: 205/60x15 195/65x15 205/60x15: 205/65x15 
- Estate / Van i W e 195/65x15 205/65x15: 215/55x16 
Pressure - front / rear - Saloon / Hatch...bar | Referto vehicle Refer to vehicle 2.0/2.2 Refer to vehicle 
- Estate / Van. bar | _ T 2.0/2.2 Refer to vehicle 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) [0*25' + 107 [0725' + 107] DO + 10] WSM 
Camber -0735' + 20 -0°35 + 20’ -5 11.88 >: -25' +10' -20' -0°37’ + 20’ 
440 + 30 4°40’ + 30° 10°10" 11.88 >: 10°25" + 30’ 5°22’ + 30° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-) [033 + 7'] [0°33 + 7'] D to 357] [0°37 + 7] 
Camber -1°30' + 30° 


MER 4 


MERCEDES-BENZ 
C250 D (202) C250 TD (202.128 / 188) 250D, 250TD' (124.125 / 185) 
1993 to 1996 1996 to 2000 1985 to 1993 


Torque wrench settings 


E250D (210.010) 
1993 to 1998 


Cylinder head - stage 1 ....................... Nm | 15! 15' 15 15N 
BRL 35 35 35 35 
RR + 90 * 90 wait 10 min EI 
et Ee wait 10 mins wait 10 mins + 90 wait 10 mins, + 90? 
pI + 90° +90° + 90° " 
TNT , o Bolts a 25 - 

"Se ecd 30 + 90° to 100° N 30 + 90° to 100° N 30 + 90 to 100° N 40 + 90°N 
i. sss 55 + 90° to 100° 55 + 90° to 100° M12: 90 56 + 90" 
eet ee 5 200 + 90° 320 200 + 90* 
Pos M ` 18 M10: 65° 18 
——— 40 + 90 40 + 90° 35 + 90 to 100° 40 + 90° 
———— WSM WSM 


—M € 200 to 240 200 to 240 


— 220 
mcm 110 110 110 

Belge. sk Nm 20 20 to 22 

Clutch pressure plate bolts ................. Nm 25 

Injection pump sprocket...................... Nm 40 to 50 

WIN COS SE Nm Vert’: 70 to 80° 

Injection pump mounting bolts ........... Nm 20 to 25 

Injector pipe unten... seen 10 to 20 


Capacities 


de. rri Å 7.0 

BG. ee. i $ : : 15 
— i ; : 55 
——— ; . -— 0.7 
gleew .N......... ddi ! | 9.0 A/C: 9.5 
1 Ee i | 70 TD: 72 


Notes 


C250 D (202) 1993 to 1996 
'Bolt length below head: < 104 mm 

C250 TD (202.128 / 188) 1996 to 2000 

'Bolt length below head: < 104 mm 

250D, 250TD' (124.125 / 185) 1985 to 1993 
‘Catalyst standard from 6.90 

10250201026 is for diagonal injection: 14 to 16 @ 8.0 
311.85 >: 2.0/2.0 

‘M11 bolts: 55 + 90 to 100° 

Mi) bolts: 25 + 90° 

‘Diagonal injection; 40 to 50 

E250D (210.010) 1993 to 1998 

"Ma bolt length: «63.8 mm 


H23616 


- Not applicable, or information not 2497 cm? (250D, 250TD' (124.125 / 185) 1985 to 1993) 


available 


300D, TD' (124.130/190) 300D, TD Turbo (124.133/193) | 300D 4MATIC' (124.330) 300D, TD Turbo' (124.333/39) 
1985 to 1993 1985 to 1993 1987 to 1993 1987 to 1993 


Engine Dypele odo... resorte 603.912 SOHC 83kW 603.960 SOHC Turbo 108kW 603.913 SOHC 83kW 603.963 SOHC Turbo 108kW 
Capacity (cm?) / cylinders......................... 2996 / 6 2996 / 6 2996 / 6 2996 / 6 
Compression ration / pressure ............ bar | 22.0/218.0 22.0/ 218.0 22.0 / 218.0 22.0/ 218.0 
ellene EE Nm | 0 0 0 0 
ET 0738 idle [running] bar | 0.3 [3.0] 0.3 [3.0] 0.3 [3.0] 0.3 [3.0] 
Oil temperature EEN °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
| ILS Ge, cae nc E 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4 


No. 1 cylinder position .............................. TCE TCE TCE TCE 
Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 1.2 or 1.4 1.2 or 1.4 
Fuel system 
ele sinn W ar m rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity ....................... M1% 
Static timing meod a, 
IER MENSON ssns ereren ranri renerrerenasin mm 
Crankshaft position ........................ mm [9] 


Turbo type / ref / pressure ................... bar 


85 +2 80 +2 8522 80 +2 
120r14 120r14 


630 + 20 
5150 + 150 
2.5 

Refer to wsm 


630 + 20 
5150 + 150 
2.5 

Refer to wsm 


630 + 20 [680 + 20] 
5150 + 150 
SN 

Refer to wem 


630 + 20 [680 + 20] 
5150 + 150 
2.1 

Refer to wsm 


[15 + 1] ATDC [15 + 1] ATDC [15 + 1] ATDC [15 + 1] ATDC 


Injection pump make ...1s.isnaacncisianisssnassnan Bosch Bosch Bosch Bosch 

Injection pump part no............................. 6030700101, 1901, 2501, 2601 | 603070 12 01 6030700101, 1901, 2501, 2601 | 603070 1201 

Injector Make / type ..................... enne Bosch Bosch Bosch Bosch 

E asics DNOSD265 DNOSD265 DNOSD265 DNOSD265 

ll. Jw —— PES6M 55C320RS 156, 171 PES6M 55C320RS 157-1 PES6M 55C320RS 156, 171 PES6M 55C320RS 157-1 


Injection opening pressure, New sech ber 2195 [120] 
Glow plugs 
Mm am m ege Bosch 

——— 0250 201 117 or 0250 201 026? 


RETE 11/12 


2135 [120] 2135 [120] 2135 [120] 


Bosch 
0250 201 117 or 0250 201 026? 
11/12 


Bosch 
0250 201 117 or 0250 201 026' 
11/12 


Bosch 
0250 201 117 or 0250 201 026' 
11/12 


Brakes 
minimum friction material thickness 


Bésaseseeerzsasousenissepassseusaeoeoeo 


Tyres - Saloon / Hatch....................... i 195/65x15 
SESA „a Size | 195/65x15 

Pressure - front / rear - Saloon / Hatch...bar | 2.0/2.2° 

- Estate / Van......bar | 2.0/2.2 

Front suspension / wheel alignment 


195/65x15 
195/65x15 
Celie’ 
2.0/2.5 


195/65x15 195/65x15 
195/65x15 
2.4/2.4 


2212.5 


24/24 


Toe-in (+) / Toe-out (-)..................... mm P] | [20' + 107] DO + 10] DU + 10] DO + 10 
EE AN 11.88 >: -25' +10' 20 -5 11.88 >: -25' +10' 20 -15' +10' -20' -15' +10' -20° 
Mh ma, acm 10°10" 11.88 >: 10°25" + 30' 10°10" 11.88 >: 10°25" + 30° 10°20’ + 30' 10°20’ + 30 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-).................... mm [^] | [20 to 35] 
Ga BOR... Ta. -1°30 + 20 


[20 to 357] 
-1°30 + 30 


[20' to 35] 
-1°30 + 30' 


[20' to 35] 
-1°30' + 30' 


MER 6 


MERCEDES-BENZ 
300D, TD' (124.130/190) 300D, TD Turbo (124.133/193) | 300D 4MATIC' (124.330) 300D, TD Turbo' (124,333/39) 
1985 to 1993 1985 to 1993 1987 to 1993 1987 to 1993 


Torque wrench settings 


Cylinder head - stage 1 ........ rM Nm | 15 15 15 15 
- cm 35 35 35 35 
AER, wait 10 min wait 10 min wait 10 min wait 10 min 
Bosco +90° + 90° + 90° + 90° 
LR * 90 4 90? + 90 +90° 
ME iias Bolts a: 25 Bolts a: 25 Bolts a: 25 Bolts a: 25 
Eie FS. 30 + 90 to 100° N 30 + 90 to 100° N 30 + 90 to 100^ N 30 + 90 to 100* N 
HÀ E M12: 90% M12: 90? M12: 90° M12: 90? 
—— —— 320 320 320 320 
Bonds M10: 65° M10: 65? M10: 65' M10: 65* 


Wee, ove 35 + 90 to 100° 
ES SR WSM 


35 + 90 to 100° 
WSM 


40 + 90 to 100° 35 + 90 to 100° 


WSM 


FESTI 


—€— 110 


110 110 


ERU BE ai esca Nm | 201022 20 to 22 20 to 22 20 to 22 
Clutch pressure plate bolts ................. Nm | 25 25 25 25 

Injection pump sprocket...................... Nm | 401050 40 to 50 40 to 50 40 to 50 
TuS Nm | Vert’: 70 to 80° Vert’: 70 to 80° Vert’: 70 to 80° Vert’: 70 to 80° 
Injection pump mounting Dote. Nm | 201025 201025 20 to 25 20 to 25 
Injector pipe unions............................. 10 to 20 10 to 20 10 to 20 10 to 20 


Capacities 
Engine oil & filter................................ litres 


7.0 7.5 


Bieden litres | 1.5 1.5 Transfer: 0.6 
Automatic transmission .................... litres | 6.0 6.2 
BENE sse litres | 1.1 11 Front: 1.0 
GOOliNaisystelllasanøaseannarnuui litres | 9.0 A/C: 9.5 9.0 A/C: 9.5 


PUG An roe A eee eee 70 TD: 72 70 


Notes 


300D, TD' (124.130/190) 1985 to 1993 
‘Catalyst standard from 6.90 
*0250201026 is for diagonal injection: 14 to 16 @ 8.0 
311.85 P: 2.0/2.0 

‘M11 bolts: 55 + 90 to 100° 

5M11 bolts: 25 + 90° 

‘Diagonal injection: 40 to 50 

300D, TD Turbo (124.133/193) 1985 to 1993 
10250201026 is for diagonal injection: 14 to 16 @ 8.0 
"M11 bolts: 55 + 90 to 100° 

*M11 bolts: 25 + 90° 

‘Diagonal injection: 40 to 50 

300D 4MATIC' (124.330) 1987 to 1993 

‘Catalyst standard from 6.90 

20250 201 026 is for diagonal injection: 14 to 16 @ 8.0 
*M11 bolts: 55 + 90 to 100° 

‘M11 bolts: 25 + 90° 

‘Diagonal injection: 40 to 50 

300D, TD Turbo’ (124.333/39) 1987 to 1993 
'AMATIC 

20250 201 026 is for diagonal injection: 14 to 16 @ 8.0 
*M11 bolts: 55 + 90 to 100° 
MI bolts: 25 + 90° 
‘Diagonal injection: 40 to 50 


EX 


bu 


oU EISE] H H [H] o 7 
er 


H23617 


2996 cm? 


— Not applicable, or information not 
available 


Engine type/code 


Capacity (cm?) / cylinders 
Compression ration / pressure 


Torque output 
Oil pressure 
Oil temperature 


Valve clearances - inlet (mm) 
- exhaust (mm) 


Injection order 
No. 1 cylinder position 
Cooling system 


Thermostat opening temperature 


Radiator cap pressure 
Fuel system 
Idle speed 


Maximum (no load) speed 


Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 


Turbo type / ref / pressure 


Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 


Injection opening pressure, New [used]...bar 


Glow plugs 


Brakes 


minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


Pressure - front / rear - Saloon / Hatch...bar 


- Estate / Van 


bar 


606.910 DOHC 24V 100kW 
2996 / 6 

22.0 / 26.0 

0 

[3.0 @ 3000] 

80 

0: Hyd. 

0: Hyd. 

1-5-3-6-2-4 


85 
1,3 to 1.5 


580 to 680 
5600 

2,9 

Refer to wsm 


[14.0 to 14.5 ATDC] 
Bosch 

0400 076 954 
Bosch 

0432 217 253 
Indirect 

115 to 125 [100] 


Bosch 
0250 201 035 
11/15 


195/65x15 
195/65x15 
22/24 
22/25 


252140 
-0°25 +10' 20 
10°27’ + 30’ 


(0°25) +10’ -5 
-1°30 + 30’ 


606.910 DOHC 24V 100kW 
2996 / 6 

22.0 / 218.0 

210 

[3.0 @ 3000} 

80 

0: Hyd. 

0: Hyd. 

1-5-3-6-2-4 


85 
1,3 to 15 


580 to 680 
5200 to 5600 
2.5 

Refer to wsm 


[14.0 to 14.5 ATDC] 


Bosch 

PES 6M 55C 320 RS 203 
Bosch 

DN 0SD 310 

Indirect 

11510 125 [100] 


Bosch 
0250 201 038 
115/15 


195/65x15 
195/65x15 
Refer to vehicle 
Refer to vehicle 


WSM 
-0°37' + 20' 
5°22’ + 30' 


(0°33 + 7] 


606.912 DOHC 24V 130kW 
2996 / 6 

22.0 / 218.0 

330 


0: Hyd. 
0: Hyd. 
1-5-3-6-2-4 


85 
1.3 to 1.5 


580 to 680 
5200 to 5600 
25 

Refer to wsm 


[14.0 to 14.5 ATDC] 
Bosch 

PES 6M 55C 320 RS 203 
Bosch 

DN OSD 310 

Indirect 

115 to 125 [100] 


Bosch 
0250 201 038 


205/60x15: 205/65x15:215/55x16 


205/65x15: 215/55x16 
Refer to vehicle 
Refer to vehicle 


WSM 
3n + 20 
922 + 30° 


[0%33' + 7] 


OM601.942 SOHC 58kW 
2299/4 

220/218.0 

152 

[3.0 @ 3000] 

80 

0: Hyd. 

0: Hyd. 


PES 4M 55C 320 RS167 
Bosch 


Indirect 
115 to 125 [110] 


195/70x15 


Refer to vehicle 


MER 8 
Haynes 
"nt E300 D E300 TD E300 TD (210.020) 
BOOK 1993 to 1996 1995 to 2000 1997 to 2000 


Torque wrench settings 


Vito 108D 
1996 to 1999 


Cylinder head - stage 1 ....................... Nm | 15 15 N? 15N 
Ø asus 35 + 90? 35 35 
Ming wait 10 min + 90? + 90 
— + 90° wait 10 min wait 10 min 


vota M8: 25 + 90 +90* 


ee E 40+90* N 


40 + 90° N 40 + 90° N 30 + 90° N 


Mai D AANO Siiran Nm | 554 90" 55 + 90" 55 + 90" 55 + 90° 
Crankshaft pulley bot. Nm | 200+ 90° 200 + 90° 200 + 90° 

Camshaft pulley bolt ........................... Nm | 18 18 18 

Flywheel [driveplate] bolt..................... Nm | 404 90 40 + 90° 40 + 90° 

Lic oc RE WSM WSM 


w€—— —— 220 
GIBW.plUgSaaucccocossiortoczesccescceesattt 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
hic IH — Nm 
Injection pump mounting bolts ........... 
Injector pipe unions ............................ 
Capacities 


220 


memsssaseusosasentuseneneseucoasavesoepeveveen 


a*reseseséseusatrhos ga hepeenronaesorqusee 


Cooling system 
e E i 


Notes 


E300 D 1993 to 1996 
'Bolt length below head: «104mm or 117mm 
*Bolt length below head: «63.8mm 

E300 TD 1995 to 2000 

‘Bolt length below head: «63.8 mm 

“Bolt length below head: «104mm or 117mm 
E300 TD (210.020) 1997 to 2000 

‘Max bolt length below head: «63.8 mm 


H23613 


— Not applicable, or information not 
available 


2299 cm? 


Engine type/code 


Capacity (cm?) / cylinders 
Compression ration / pressure 


Torque output 
Oil pressure 
Oil temperature 


Valve clearances - inlet (mm) 
- exhaust (mm) 


Injection order 
No. 1 cylinder position 
Cooling system 


Thermostat opening temperature 


Radiator cap pressure 
Fuel system 
Idle speed 


Maximum (no load) speed 


Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 


Turbo type / ref / pressure 


Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 


Injection opening pressure, New se, ber 


Glow plugs 


Brakes 


minimum friction materíal thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


Rear suspension / wheel alignment 


Toe-in (+) / Toe-out (-) 
Camber 


0M601.940 SOHC 58kW 
2299 / 4 
| 22.0/ 18.0 
157 
[3.0 @ 3000] 
80 
0: Hyd. 
0: Hyd. 
1-3-4-2 


80 
0.9 to 1,1 


750 + 50 
4500 

22 

Refer to wsm 


[15 + 1 ATDC] 


Bosch 

0400 074 900/5 
Bosch 

0432 217 161 
Indirect 

115to 125 [100] 


Bosch/Champion 


0250 201 026 / CH156 
115/15 


185x14 308D: 225/70x15 
Refer to vehicle 
0.0 


1 0 
230 + 20° 


OM602.940 SOHC 70kW 
2874/5 

22,0 / 218.0 

192 

[3.0 @ 3000] 

80 

0: Hyd. 

0: Hyd. 

1-2-4-5-3 


80 
0.9 to 1.1 


| "1 680250 


4500 
23 
Refer to wsm 


[15 + 1 ATDC] 
Bosch 

0400 075 956/47 
Bosch 

0432 217 161 
Indirect 

115 to 125 [100] 


Bosch/Champion 
0250 201 026 / CH156 
115/15 


225/70x15; 185x14 
Refer to vehicle 


0.0 

1 

2°30 + 30’ 
p 


OM601.940 SOHC 58KW 
2299 / 4 

22.0/ 18.0 

157 

[3.0 @ 3000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


80 
0.9 to 1.1 


720 + 50 
4500 

22 

Refer to wsm 


[15 x 1 ATDC] 
Bosch 

0400 074 900/5 
Bosch 

0432 217 161 
Indirect 

115 to 125 [100] 


Bosch/Champion 


0250 201 026 / CH156 
115/15 


185x14 


Refer to vehicle 


2°30 + 20 
5° 


OM601.943 SOHC 58kW 
2299 / 4 

22.0 / 218.0 

152 

[3.0 @ 3000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


80 
0.9 to 1.1 


720 + 50 
3800 

We 

Refer to wsm 


[15 + 1 ATDC] 


Bosch 

PES 

Bosch 

Indirect 

115 to 125 [100] 


Bosch 
0250 201 026 


195/70x15: 225/70x15 


Refer to vehicle 


MER 10 


Sprinter 208/308 D 
1997 to 2000 


Torque wrench settings 
Cylinder head - stage 1 15 15 15 15 
35 + 90° 35 35 36 
wait 10 min + 90° + 90° + 90° 
+ 90° wait 10 min wait 10 min Wait 10 mins 
+90° +90° +90° 


30 + 90° N 30 + 90° N 30 + 90° N 
Main bearings 55 + 90° 55 + 90° 55 + 90° N 
Crankshaft pulley bolt 35 + 90" 200 + 90° 200 + 90° N 
Camshaft pulley bolt h R E 
Flywheel [driveplate] bolt 35 + 90° 35 + 90° S 35 + 90? 
Front hubs 
Rear hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 


Capacities 

Engine oil & filter 6.5 7.0 
Gearbox 2.3 23 
Automatic transmission i 6.8 6.9 

Final drive litres | 1.4 308D: 1.6 1.6 410D: 1.8 
Goolingieyetem..................................litres: | 7.0 7.0 

Fuel tank litres | 70 70 


Notes 


310/410D 1989 to 1995 
'Bolt length below head: <22.5mm Bolt diameter: 
28.1 mm 


H23613 


2299 cm? / 2874 cm? 


— Not applicable, or information not 
available 


Engine type/code 
Capacity (cm?) / cylinders......................... 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump MAKE .......................... 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


2874/5 
22.0/ 218.0 
250 

[3.0 @ 4000] 
80 

0: Hyd. 

0: Hyd. 
1-2-4-5-3 


80 
0910 12 


680 + 50 
25 
Rotor lift 


Bosch 


Bosch 


Indirect 
115 to 125 [100] 


Bosch/Champion 


0250 201 026 / CH176 
11.5/ 


195/70x15: 225/70x15 


Refer to vehicle 


2874/5 
22.0 / 218.0 
280 

[3.0 € 3000] 
80 

0: Hyd. 

0: Hyd. 
1-2-4-5-3 


680 + 50 


1.6 
Rotor lift 


Bosch 


Bosch 


Indirect 
115 to 125 [100] 


195/70x15: 225/70x15 


Refer to vehicle 


MER 12 


MERCEDES-BENZ 


INS 
= > Sprinter 210/310 D Sprinter 212/312 D 
Torque wrench settings 
Cylinder head - stage 1.................. seem | 10 10 
WT TE 35 35 
-—— 4 180 + 180° 
——— Wait 10 mins Wait 10 mins 
"mus aU m + 90 EN 
TE NN 30 + 90° N 30 + 90° N 
MT 55 + 90^ N 554 90* N 
Waele 200 + 90° N 200 + 90° N 
Flywheel [driveplate] boit..................... 35 + 90° N 35 + 90° 
Bo Senaren Nm | _ 
EH, 170+ 10 + 
GEVP E Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
lU — eg Nm 
Injection pump mounting bolts ........... 
Inieetorpipeinions:;.:......«ee eost 


Capacities 


Beresesuassueevapeseveseesevenoqneounoevesenv 


CGolinigy gëeenegt) 
 —X 


H23616 


2874 cm? 


— Not applicable, or information not 
available 


Galant 1800 Carisma 1.9TD Space Wagon 2.0TD Shogun / Pajero 2.5 Turbo 
1988 to 1993 1997 to 2000 1995 to 1996 1986 to 1991 


Engine 


Engheitype/coderssanusanananaarn 4D65-T SOHC Turbo 55kW F8QT SOHC Turbo 66kW 4D68T SOHC Turbo 60kW 4D56T SOHC Turbo 69kW 
Capacity (cm?) / cylinders ........................ 1795/4 1870/4 1998 / 4 2471 / 4 
Compression ration / pressure ............ bar | 222/265 21.0/20.0 22.4 / 25.6 21.0/27.0 
TOY CMETOUL NUN ee Nm | 0 176 240 
Oil pressure ................... idle [running] bar | 0.76 2.0 [3.5 @ 3000] 0.76 
Ojlitemperatur asnan °C | 80 80 80 
Valve clearances - inlet (mm) .................... 0.25 H 0.15 to 0.25 0.25 H 
- exhaust (mm) .............. 0.25 H 0.35 to 0.45 0.25 H 
INS, eg 1-3-4-2 1-3-4-2 4-3-4-2 
No. 1 cylinder position .............................. TBE E F 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 0.76 to 1.04 
Fuel system 


82 76 82 82 
0.75 to 1.05 0.8 to 1.0 0.76 to 1.04 


Idleispeede o oe uem rpm | 800230 825 + 25 750 + 100 750 + 50 
Maximum (no load) speed ................. rpm | 5200 e 5200 5200 
Smoke test/opacity ........................ M1% | 25 25 1.5 2.1 

Static timing. method.........................««....-- Plunger travel Plunger travel Plunger travel Plunger travel 
TEINS SION -— mm | 1.0+0.03 0.02 1.0 + 0.03 1.0 + 0.03 
Crankshaft position ........................ mm [°] | [7] ATDC TDC [7] ATDC [7] ATDC 


Turbo type / ref / pressure ................... bar 
Injection pump E 
Injection pump part no...» 
Injector Make / type ................................ 
cj ————— 
InigetionllVDei.......secsssvesenineesuns sas —M 
Injection opening pressure, New [used]...bar 
Glow plugs 
aða c Bosch 
Sie Me P 0250 202 003 
s 12/85 


0.80 to 0.95 bar @ 3000rpm 


Nippon Denso 
VE 
Nippon Denso 


Diesel Kiki Diesel Kiki 


Throttle type Throttle type 
Small 
MD077258 or 259 


2118 [108] 


Indirect 
2118 [108] 


Indirect DPA 
118 to 127 


Mitsubishi Electronic 
130 


Bosch 
0250 202 003 
12/8.5 


Bosch 
0250 202 003 
11/18 


Bosch 
0250 202 003 
12/85 


Brakes 
minimum friction material thickness 


DTD 


Tyres - Saloon / Hatch....................... | 165x14: 185/70x14 
SHERI VEN NE. Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van......bar 
Front suspension / wheel alignment 
Toe-in (4) / Toe-out (-)..................... mm [9] | 0215 
mte RR cre 22’ + 30’ 
ee 2° +30 
r, 13155: 


185/65x14 


185/70x14 215x15: 205x16 


2.0/2.1 21/24 


22120 16/20 


0.0 + 3.0 

0°20’ + 30' 
2°10 + 40’ 
13°50" 


1.0 to 4.5 

1° +30 

2°67 + 30° ECH 
ge 


S 0x 1.5 PW 
len, en ee -45 + 14 


3.0 + 2.0 
-0*40” + 30' 


-2.0 + 2.0 
-0°30' + 30' 
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MITSUBISHI 


Galant 1800 Carisma 1.9TD Space Wagon 2.0TD Shogun / Pajero 2.5 Turbo 
Torque wrench settings 
Cylinder head - stage 1....................... Nm 30 + 50? 
ee Loosen 
TORRE. 25 
Ne msan +215? 


a OE warm engine 
+ 120 


90 
slacken 
40 

+ 90° 
+ 90° 


103 to 112 C 
113 to 122 H 


B uc oc m 3 49 to 51N 


45 to 48 


45N 20 + 90° N 

/— sora 64 to 68 65 25 + 90° 74 to 83 
Crankshaft pulley bolt ......................... Nm | 108 to 127 120 118 108 to 127 
Camshaft pulley bolt ........................... Nm | 79 to 98 50 88 79 to 98 
Flywheel [driveplate] bolt..................... Nm | 128 to 137 53 182 12810 137 
"WW —ÓÉÉ—— Nm | 200 to 260 230 250 WSM 
oe oap: somnio Nm |. 175 230 WSM 
Wheel nuts / bolts ............................... Nm | 90to 110 100 100 100 to 120 
GJØW eo cT Nm | 18 23 18 20 
Clutch pressure plate bolts ................. Nm | 151021 15 to 22 22 15 to 22 
Injection pump sprocket...................... Nm | 591068 83 59 to 68 
elec ... M: v 0 Nm | 68 55 68 
Injection pump mounting bolts ........... Nm | 151021 24 151021 


Injector pipe unions............................. 23 to 36 30 23 to 36 


Capacities 


n i ! 50 
l— —— i : 2p 


Automatic transmission 12 
Lat e IRI i Front: 1.1? 
CooliR qi SySlem...........c«uerrerernn ces i ; BI 


UC 2] ee i 


Notes 


Shogun / Pajero 2.5 Turbo 1986 to 1991 
'Transfer box: 2.2. Transfer box with PTO: 2.6 
Rear: 2.6 

With rear heater: 8.8 


1870 cm? 


H26513 


- Not applicable, or information not 
available 


2477 cm? 


MITSUBISHI 


Shogun / Pajero 2.5 Turbo — | Shogun 2.8TD L200 & 4x4 Pick-up L200 TD & 4x4 Pick-up 
1991 to 1997 1994 to 2000 1986 to 1996 1992 to 1996 


Éngineitype/code;............ eorr tenens 4D56T SOHC Turbo 72kW 4M40 SOHC Turbo 91kW 4D56 SOHC 51kW 4D56T SOHC Turbo 64kW 
Capacity (cm?) / cylinders........................ 2471 / 4 2835/4 2477/4 2477/4 
Compression ration / pressure ............ bar | 21.0/19.0 21.0/29.0 21.0/2192 210/2192 
Jl UU e Mm 291 147 240 
Oil pressure ................... idle [running] bar 09 0.76 0.76 
EAR Qaeeseinesesaaeseeavaecorencxecs °C 80 80 80 
Valve clearances - inlet (mm) ................... 0.20 0.25 H 0.25 H 

- exhaust (mm) .............. 0.30 0.25 H 0.25 H 
rette i.d crainte tierra rn : 1-3-4-2 1-3-4-2 1-3-4-2 
Nosilcylimdermpositiofiseseeee eese ce ee eere TCE F F 
Cooling system 
Thermostat opening temperature ......... 82 82 76 
Radiator cap pressure ......................... 0.76 to 1.04 l 0.7 to 1.0 0.76 to 1.04 0.76 to 1.04 


Fuel system 
Idle speed 750 50 
Maximum (no load) speed 5200 


750 + 30 
5200 


750 + 30 
5200 


750 + 100 


2.0 


Smoke test/opacity 3 EN 25 25 

Static timing method Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension 1.0 + 0.03 1.0 1.0 + 0.03 1.0 + 0.03 
Crankshaft position . | [7] ATDC [7] ATDC [7] ATDC ` [7] ATDC 
Turbo type / ref / pressure , " m = 

Injection pump make Diesel Kiki E Diesel Kiki Nippon Denso 
Injection pump part no ` VE Type 3 VE 

Injector Make / type Throttle type Throttle type Throttle type Nippon Denso 
Injector part no. 3 Zexel d 0010 
Injection type Indirect Mechanical VE MD0** Indirect 
Injection opening pressure, New ee ber | 2118 [108] 147 to 157 118 to 127 [108] 118 to 127 [108] 


Glow plugs 
AE | Bosch 

ei ða 0250 202 003 

eos CNET 12/8.5 


Bosch 
0250 202 003 
12/85 


Bosch 
0250 202 003 
12/85 


K8T 75176 
11/22 


Brakes 
minimum friction material thickness 


OTTO 


Tyres - Saloon / Hatch. i 

= Estate vem... e Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van... ber 
Front suspension / wheel alignment 


265/70x15 265/70x15:236/75x15 | 188x14: 205x16 208/80x16 


16/18 16/19 18/22 18/18 


Toe-in (+) / Toe-out (-)..................... mmf] | 1821.8 1.8 + 1.8 1.0 to 4.5 1.0 to 4.5 
EEN, 0°40’ + 30' 0°40’ + 20 40 £30 4x4: 1°+30’ CH 
e A cnt CAR vat Jil 4x4: 2°41? Zei 


— Haa ÁÁ—G 14^52' 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 
Cag teen wi tec 


14°52" 
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Shogun / Pajero 2.5 Turbo Shogun 2.8TD L200 & 4x4 Pick-up L200 TD & 4x4 Pick-up 
1991 to 1997 1994 to 2000 1986 to 1996 1992 to 1996 


Torque wrench settings 
Cylinder head - stage 1....................... 


DIDI 


UNE 90 + 90 N 


45 to 47 N 45 to 47 N 


MalMDean95.............. namna Nm 20 + 90° + 90° 74 to 83 74 to 83 
Crankshaft pulley bot. Nm 230 135 190 
Camshaft pulley bolt ........................... Nm 90 70 70 
Flywheel [driveplate] boit..................... Nm 125 128 to 137 128 to 137 
eg O: Nm WSM WSM 
PEE uaa WSM WSM 
——Ó 90 120 to 140 120 to 140 
PN kei eciisniosieneasesct Nm Å 18 20 20 
Clutch pressure plate bolts ................. Nm | 151022 15 to 22 15 to 22 15 to 22 
Injection pump sprocket...................... Nm | 85 65 59 to 68 85 
ce ni rnia Nm | 60 50 to 60 68 68 
Injection pump mounting bolts ........... Nm | 24 23 15to 21 22 


injector pipe unions ............................. 30 23 23 to 36 23 to 36 


Capacities 


— —— 67 7.8 6.8 
— ——— i 25 25 23 4x4: 2.2! 
Automatic transmission .................... litres | ` 7.2 , 
HERD reng litres | Front: 1.1? 1.1 Rear: 3.2' 1.8 
E TE E E litres | 9.5 9.5 T3 
NNN ects ttes i 15 T5 5dr: 95 69 4x4: 60 


Notes 


Shogun / Pajero 2.5 Turbo 1991 to 1997 
"Transfer box: 2.3 

Rear: 1.8 

Shogun 2.8TD 1994 to 2000 

"Transfer box: 2.3 

L200 & 4x4 Pick-up 1986 to 1996 
"Transfer box: 2.2 

*4x4: Front: 1.1. Rear: 2.1 

L200 TD & 4x4 Pick-up 1992 to 1996 
"Transfer box: 2.2 

Rear: 1.5 


32010 


2835 cm? 


- Not applicable, or information not 
available 


MITSUBISHI 


L200 D L200 TD L300 L300 D 
1996 to 2000 1996 to 2000 1986 to 1996 1996 to 2000 


Engine 


Engiro typa/codo............-eerenerorenrote muse 4D56 SOHC 55kW 4D56 SOHC Turbo 72kW 4D56 SOHC 51kW 4D56 SOHC 50kW 
Capacity (cm?) / cylinders......................... 2477 [4 2471 [4 2477 [4 2477 / 4 
Compression ration / pressure ............ bar | 210/2192 21.0 / 219.2 21.0 / 219.2 21.0/219.2 
BEE ett Nm 147 
Oil pressure .................. idle [running] bar 0.76 
e EE eg 80 
Valve clearances - inlet (mm) .................... 0.25 H 

- exhaust (mm) .............. 0.25 H 
Heel [-- e rM M 1-3-4-2 
No. 1 cylinder position ................2ava.e10122% 2 F 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure at 0.75 to 1.05 
Fuel system 


88 76.5 82 82 
0.75 to 1.05 0.76 to 1.04 0.75 to 1.05 


NPIS 0,212, 0 NM RUE rpm | 750 + 30 750 + 50 750 + 50 750 + 30 
Maximum (no load) speed ................. rpm | 5200 5200 5200 5200 
Smoke test/opacity ........................ M1% | 25 25 2.1 2.1 

SUC UIT HEIL en oerne ree enanunecnnscs Plunger travel Plunger travel Plunger travel Plunger travel 
lee mm | 1,020.03 1.0 + 0.03 1.0 + 0.03 1.0 + 0.03 
Crankshaft position ........................ mm [°] | [9] ATDC [9] ATDC [7] ATDC [7] ATDC 


Turbo type / ref / pressure ................... bar 


Diesel Kiki 


Injection pump make ..................... e " e Bosch 
Injection pump part mp... VE Rotary VE Rotary R VE Rotary 
Injector Make / type Et Bosch Bosch Throttle type Throttle type 
Injector part mo... nennen, | 9430610 120 9430 610 120 0010 „ 

ag Geet EE Indirect Indirect Indirect Indirect 
Injection opening pressure, New ee ber | 147 to 157 147 to 157 118 to 127 118 to 127 


Glow plugs 


Bosch 
0250 202 003 


Bosch 
0250 202 003 
12/8.5 


Champion Champion 
CH94 CH94 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... i " 
"Betten Var i 185x15 


205/80x16 185x14 


18/22 18/1.8 30/30 


1.010 4.5 
0°40’ + 30’ 
341° 


1.0 to 4.5 
1° +30’ 


0103.0 
31 30 
38 + 30' 


0.0 to 3.0 
0°30" + 45' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 
v ——— — 
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L200 D L200 TD L300 L300 D 
1996 to 2000 1996 to 2000 1986 to 1996 1996 to 2000 


Torque wrench settings 
Cylinder head - stage 1 ....................... 


DIDIT 


Big-end.bearings...............................»« 451047 N 
MalmasalMgs................aiaacanacnininunii 74 to 83 
Crankshaft pulley bolt ......................... 190 
Camshaft pulley bolt ........................... 70 
Flywheel [driveplate] bolt..................... 140 
Fic RP T ORI I 30, slacken, 8 
Q0 EE WSM 
Milreelimuts bolts... reni 120 to 140 
ZE 20 
Clutch pressure plate bolts ................. 15 to 22 
Injection pump sprocket...................... 90 
Injectors............. OU RT 60 
Injection pump mounting bolts 15 to 21 
Injector pipe unions............................. 23 to 36 
Capacities 


ENC Jul ts gil |e ene 6.8 
RENE... ete ca casas Reto os eina ire s 22 
Automatic transmission ....................li " 
PAREN OS ———— —À i 1.1 Rear: 1.5' 
GCooling[sýstem!.......:! M 4... 73 


rud oe Í 15 


Notes 


L200 TD 1996 to 2000 
"Transfer: 2.2 


H19473 


— Not applicable, or information not 
available 


Engine type/code WZ SOHC 42kW 
Capacity (cm) / cylinders 1527 /4 
Compression ration / pressure 23/2250 
Torque output 95 
Cil pressure 0.59 [8.0] 
Oil temperature 80 
Valve clearances - inlet (mm) 0.07 to 0.23 

- exhaust (mm) 0.22 to 0.38 
Injection order 1-3-4-2 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 800 + 25 
Maximum (no load) speed 5450 125 
Smoke test/opacity F 25 
Static timing method Refer to wsm 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make Bosch 
Injection pump part no 
Injector Make / type Bosch 
Injector part no K 
Injection type Indirect VE4 
Injection opening pressure, New [used]...bar | 115 to 125 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch j 155/70x13 
- Estate / Van d 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/1.9 
- Estate / Van. ber 

Front suspension / wheel alignment 

Toe-in (+) / Toe-out (-) -0.5 to 1.5 
-26' to 1°4’ 
1°31’ to 3°1’ 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-) -0.5 to 1.5 
Camber -26' to 174 


VE4/8F 16700 6F901 


CD17 SOHC 40kW 
1681 / 4 

22.2 (N13: 21.8) / 219.6 
0 

[3.7 to 4.1] 


0.20 to 0.30 H 
0.40 to 0.50 H 
1-3-4-2 


750 +100 -0 [850 +100 -0] 


5500 

2:5 

Plunger travel 
0.88 + 0.03 

0 TDC 


Diesel Kiki 


16700-16460 or 70 [16A65 or75] 


Pintle 


Bosch-VE 
2132 [122] 


Bosch 
0250 202 005 


155x13; 175/70x13 
155x13: 175/70x13 
2.1/2.1 
LAMA 


-0.5 to 1.5 
-50' to 40’ 
35' to 2*5' 
13°5’ to 14°38” 


0 to -4.0 


-1945' to -15' [B12: to -25"] 


CD20 SOHC 55kW 
1974/4 
222/314 

132 

0.59 [2.9 @ 2000] 
80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


750 + 50 
5200 to 5500 
25 

Plunger travel 
0.79 to 0.85 
(9] ATDC 


Diesel Kiki 

VE LNP 865 

Bosch 

9430 610 098 

Indirect 

127 to 135 [120 to 132) 


155x13: 175 70x13 


2:17 4:9 


Da 
-1° to 30' 
040 
19*15' 


[018] 
-1%40 


CD20E SOHC 55kW 
1974/4 

222 | 224.5 

132 

0.59 [2.9] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


88 
0.8 to 1.0 


715 + 25 
5400 

25 

Plunger travel 
0.78 to 0.89 
[8] ATDC 
Bosch 
NP-VE4 


KV 11257800 
ECCS-D 


132.4 to 140.2 [122.6 to 132.] 


0.0 to 0.4 
-1°20" to 0°10" 
0°40’ to 2°10" 
14°00 to 15°30 


-3 to 5 
-1°45 to -0*15' 


NIS 2 


Torque wrench settings 
Cylinder head - stage 1 59 to 69 39 39 
98 to 108 90 83 to 93 
slacken slacken 
39 39 
+ 80° 75° to 80° 


29 to 37 16 + 60°N 15 + 60° to 65° N 
Main bearings 44 to 54 50 69 to 78 
Crankshaft pulley bolt 123 to 132 150 152 
Camshaft pulley bolt 92 to 102 100 107 
Flywheel [driveplate] bolt 98 to 108 90 83 to 93 
Front hubs 148 to 205 196 to 275 196 to 275 195 to 275 
Rear hubs 186 to 255 186 to 255 186 to 255 WSM 
Wheel nuts / bolts 98 to 118 98 to 118 98 to 118 100 to 120 
Glow plugs 15 to 20 20 20 
Clutch pressure plate bolts 22 to 29 30 22 to 29 
Injection pump sprocket 59 to 69 65 65 
Injectors 59 to 69 65 59 to 69 
Injection pump mounting bolts 13 to 18 - 55 
Injector pipe unions 22 to 25 25 25 
Capacities 
Engine oil & filter litres | 44 38 , 5.2 
Gearbox litres | 1.8 to 2.0 2.7 [2.8] : 291032 
Automatic transmission litres 6.3 
Final drive litres WT 
Cooling system | 6.5 
Fuel tank B12: 52 N13: 50 


H23611 


- Not applicable, or information not 1681 cm / 1974 env 
available 


K.Z 2.0 Estate (U11) Bluebird 2.0 (112/72) Primera 2.0 (P10) Primera 2.0 TD (P11) 
1986 to 1991 1986 to 1991 1991 to 1996 1998 to 1999 


Engine tupo/Godb. ....... neret LD 20 SOHC 49kW LD 20 SOHC 49kW CD20 SOHC 55kW CD20T SOHC Turbo 66kW 
Capacity (cm?) / cylinders......................... 1952/4 1952/4 1974/4 1974/4 

Compression ration / pressure ............ bar | 222/245 222/245 22212245 22212245 

Jk MEN ue E Nm | 0 0 132 177 

Oil pressure ................... idle [running] bar | [2.9] Dä 0.6 [2.9] 0.59 [2.9] 
OltemperatUre .....aannarresssnnonsnnnnnsnnnannd zc " 80 80 

Valve clearances - inlet (mm) .................... 0.25 H 0.25 H 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0.30 H 0.30 H 0: Hyd. 0: Hyd. 
elei tel ve eR recs s 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE 
Cooling system 


82 82 88 82 
0.78 to 0.98 0.78 to 0.98 


Thermostat opening temperature ......... °C 
Radiator cap pressure ....................... ! 0.78 t0 0.98 
Fuel system 


Idle speed ................ — ——ÁÀ rpm | 700+50 700 + 50 700 +50 -0 [800 +50 -0] 725 + 25 
Maximum (no load) speed ................. rpm | 5500 5600 5200 to 5500 5400 
Smoke test/opacity ........................ M1% | 25 25 25 3.0 

Static timing method................................. Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension.............................. mm | 0.73 + 0.04 0.73 + 0.04 0.79 to 0.85 0.82 + 0.07 


Crankshaft position ........................ mm [°] | 0TDC 0 TDC 0 TDC 


Turbo type / ref / pressure .................., bar 


[8] ATDC 


Diesel Kiki Diesel Kiki Diesel Kiki 


Injection pump make see, Bosch 
Injection pump part mp... Een 16700-05E20 16700-05E20 16700-57J00,10,05,15 or60J00 | NP-VE4 
injector Make type................ eren bk Pintle Bosch Bosch 

Istic part TOS aste ettari erasa tle KV11257800 KV11257800 105780 DNOSD1510 
att on) se Bosch-VE Bosch-VE Bosch-VE Electronic control 


Injection opening pressure, New ee, ber 
Glow plugs 


2132 [122] 2132 [122] 128 to 135 [123 to 132] 150 to 160 [144.2 to 156.5] 


DUTOT 


Brakes 

minimum friction material thickness 

20 
15 Discs: 2.0 
185/65x14: 195/60x14 


Tyres - Saloon / Hatch....................... i » 165x14: 185/70x14 
SERGI Van... i 185/70x14: 195/60x15 


185/65x15: 195/60x15 


1.9/1.8 2.3/2.1 24/22 


19/19 


1.0 to 3.0 
-20' to 1710' 
1°15 to 2°45 
13°45’ to 15*15' 


1.0 to 3.0 
-25' to 175 
1°20' to 2°60’ 
13°50" to 15°20" 


0 to 2.0 

-45' to 45° 

1° to 2°30’ 
13°45’ to 15°15 


0.0 to 2.0 
-45' to 45' 
1° to 2°30’ 
13°48” to 15°15’ 


-6.0 to -2.0 
-1°10 to 20° 


-6.0 to -2.0 
-1*10' to 20’ 


-2.0 to 2.0 
-1°45 to -15' 


-3.0 to 5.0 
-145' to -15 


NIS 4 


R EF 
SIF Primera 2.0 TD (P11) 
] 1998 to 1999 
Torque wrench settings 
Cylinder head - stage 1 39 34 to 44 
88 + 5 93 to 103 
Slacken Slacken 
39 31 to 37 
+ 75^ to 80° + 90° to 95° 
>. d + 90° to 95° 
44 to 54 N 44 to 54 15 + 60° N 15 +60°N 
Main bearings 69 to 83 69 to 83 54 69 to 78 
Crankshaft pulley bolt 137 to 157 187 to 157 142 to 152 152 
Camshaft pulley bolt 132 to 142 132 to 142 87 to 107 107 
Flywheel [driveplate] bolt 137 to 157 137 to 157 83 to 93 83 to 93 
Front hubs 235 to 314 235 to 314 235 to 314 235 to 314 
WSM WSM 186 to 255 186 to 255 
78 to 98 98 to 118 98 to 118 98 to 118 
Glow plugs 20 to 25 20 to 25 20 to 29 20 
Clutch pressure plate bolts 18 to 22 18 to 22 22 to 29 22 to 29 
Injection pump sprocket 59 to 69 59 to 69 59 to 69 65 
Injectors 59 to 69 59 to 69 59 to 69 60 to 70 
Injection pump mounting bolts 29 to 39 29 to 39 13 to 18' 27 
Injector pipe unions 22 to 25 22 to 25 22 to 25 25 


Capacities 

Engine oil & filter 47 
Gearbox i : ! i 3.610 3.8 
Automatic transmission litres 

Final drive litres 

Cooling system litres 

Fuel tank litres 


Notes 


Bluebird 2.0 (T12/72) 1986 to 1991 
'T72: 14?15' to 15°45’ 

Primera 2.0 (P10) 1991 to 1996 
'Bolt: 45 to 60 


H23611 


— Not applicable, or information not 1974 cnv 
available 


Serena 2.0 D (C23) Serena 2.3 D (C23) Terrano Il (R20) Terrano II (R20) 
1993 to 1995 1995 to 2000 1993 to 1996 1996 to 2000 


Engine type/code....................ssess LD20 SOHC 49kW LD23 SOHC 55kW TD27T OHV Turbo 74kW TD27T OHV Turbo 91kW' 
Capacity (cm) / cylinders......................... 1952/4 2283/4 2663/4 2663/4 
Compression ration / pressure ............ bar | 212/2245 22.2 | 224.5 219/2245 219/2245 
TE v mn s er Nm | 0 145 278 278 
Oil pressure ................... idle [running] bar | [2.9 @ 2000] 1.0 [8.0 @ 2000rpm] 20.78 [2.9 to 3.9 @ 3000] 20.78 [2.9 to 3.9 @ 3000] 
Ote Rm petat nanenane °C | 80 80 80 80 
Valve clearances - inlet (mm)... 0.25 H 0.25 H 0.25 H 0.25 H 

- exhaust (mm) .............. 0.30 H 0.30 H 0.25 H 0.25 H 
DEE 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE F F 
Cooling system 


82 or 88 
0.78 to 0.98 


82 or 88 
0.78 to 0.98 


82 82 
0.78 to 0.98 


Thermostat opening temperature ......... AG 
Radiator cap pressure ......................... 0.78 to 0.98 
Fuel system 


lale oc? Le escas rpm | 700250 700 +50 A/C: 850 + 50 700 + 50 A/C: 850 + 50 
Maximum (no load) speed ................. rom | 5200 5050 + 100 5050 + 100 
Smoke test/opacity ........................ M1% | 25 25 25 

Stau aimet o Ger Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension................................ mm | 0.73 + 0.01 0.69 + 0.01 0.38 + 0.02 0.27 + 0.02 
Crankshaft position ........................ mm f°] | [6] 0 0 TDC 0 TDC 

Turbo type / ref / pressure .................., bar | _ E k: M 

Injection pump make ee Kiki Bosch Kiki Bosch Diesel Kiki Diese! Kiki 
Injection pump part NO... essen VE 4/9 R1038 14749 2562 104645 4032 NP-VE4 RNP11 
Injector Make / type EE Bosch Bosch Bosch Bosch 

erg, ewe, ats 105780 2150 NP-DNOSD1510 d NP-DNOSD1510 
Ile emere Indirect Indirect VE Indirect Indirect 


Injection opening pressure, New [used]...bar 
Glow plugs 
dbz... TR TED PU. es, Champion 
Bes os EE CH187 
—om— 11/17 


132 to 140 [123] 110 to 120 [100 to 110] 103 to 123 [98 to 103] 103 to 123 [98 to 103] 


Champion 
CH162 
II 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... j a 
JESTE AV aR assess. neee. i 175x14 


175x14 235/75x15 2938/7 9x15 


2.5/2.5 25/25 19/ 25 19 125 


2.0 2.0 
-0°15' to 1*15' -0°15 to 1*15' 
3°28 + 45° 3°28" + 45° 


3.0 to 5.0 
35 + 30° 
1°40’ + 30° 
7°36’ to 8°36" 


3.0 to 5.0 
39 + 30’ 
140 + 30° 

7°36’ to 8°36" 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | -1.8to 1.8 
CANES si ccc Oo ea -0°57' to 0°33’ 


Torque wrench settings 
Oylinder head - stage 1 


slacken 
39 
+ 100° 


16 + 65° 
Main bearings 80 
Crankshaft pulley bolt 157 
Camshaft pulley bolt 142 
Flywheel [driveplate] bolt 157 
Front hubs 206 to 284 

WSM' 

98 to 118 
Glow plugs 25 
Clutch pressure plate bolts 22 to 29 
Injection pump sprocket 65 
Injectors 60 to 70 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Final drive 
Cooling system 
Fuel tank 


Notes 


Serena 2.0 D (C23) 1993 to 1995 
IRS type: 206 to 275 

Terrano Il (R20) 1996 to 2000 
'With intercooler 


— Not applicable, or information not 
available 


52 to 58 N 
15 + 60? 
152 

142 

157 

206 to 284 
WSM 

98 to 118 
25 

22 to 29 
65 

60 to 70 
Æ 

25 


7.0 
2.1 


15 7.96»: 1.3 
13.7 


39 to 44 
54 to 59 
+90 + 10 


78 to 83 N 
167 to 177 
294 to 324 
44 to 49 
147 to 167 
WSM 
WSM 

118 to 147 
15 to 20 
22 to 29 
59 to 69 
54 to 64 
30 to 41 
20 to 25 


72 


3.5 Transfer box: 2.3 


8.5 

Rear: 1.3 LSD: 2.8 
10.0 

3D:72 5D:80 


NIS 6 


Terrano II (R20) 
1996 to 2000 


39 to 44 
54 to 59 
+ 90+ 10° 


78 to 83 N 
167 to 177 
294 to 324 
44 to 49 
147 to 167 
WSM 
WSM 

118 to 147 
15 to 20 
22 to 29 
59 to 69 
54 to 64 
321042 Nuts: 20 to 25 
20 to 25 


7.2 

3.5 Transfer box: 2.3 
8.5 

Rear: 1.3 LSD: 2.8 
10.0 

3D:72 5D: 80 


2663 cm? 


H22348 


Patrol 2.8 Patrol 2.8 Turbo Patroi GR (Y61) Patrol 4.2 D 
1989 to 1993 1989 to 1993 1995 to 2000 1993 to 1995 


Engine type/codem........eecenreentanes RD28 SOHC 66kW RD28T SOHC Turbo 85kW RD28ET SOHC Turbo 96kW TD42 OHV 91kW 
Capacity (cm?) / cylinders......................... 2826 / 6 2826 / 6 2826 / 6 4169/6 
Compression ration / pressure ............ bar | 212/2245 21.2 / 2245 21.8 / 224.5 22.7 / 29.4 
i Dü oven: amani Nm | 0 235 252 272 
Oll pressure .................., idle [running] bar | [3.1 to 4.3 @ 2000} [3.2 to 4.3] 0.78 [4.0 @ 3000rpm] 0.78 [2.9 to 3.9 € 3000] 
El une °C | 80 E 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0.35 H 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0.35 H 
VIJBGton Orel ee icit cortices 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4 1-4-2-5-3-6 


NOM t CYINGET DOSTU OM seremos. ven. ce F 
Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................,.. 0.78 to 0.98 


Fuel system 


82 82 82 82 
0.78 to 0.98 0.78 to 0.98 0.78 to 0.98 


IGG ISHE OG et... conte rpm | 600 +50 650 + 50 650 + 25 700 to 750 
Maximum (no load) speed ................. rpm | 5000+ 100 4600 + 100 5200 4600 + 100 
Smoke test/opacity ........................ M1% | 25 245 26 25 

Static tiTind iet EE Plunger travel Plunger travel Plunger travel Plunger travel 
Wiring dimension............ eonun mm | 0.75 + 0.03 0.86 + 0.05 0.92 + 0.04 0.74 + 0.02 
Crankshaft position ........................ mm [°] | 0TDC 0 TDC 0 TOC 0 TDC 
Turbo type / ref / pressure ................... bar 


Diesel Kiki Diesel Kiki Diesel Kiki Diesel Kiki 


Injection pump make ..................... 

Injection pump part no............................. 16700-C9600 16700-22J00 VE 104760 4300 
Injector Make" typos EE Diesel Kiki Diesel Kiki Bosch Bosch 
Ioco pert no. A. L. sasa i cr on. KV 112 57800 KV 112 57800 9430 610 033 105780 
Iren patt Pennee Bosch VE Bosch VE Indirect Indirect 


Injection opening pressure, New [used]...bar 
Glow plugs 


132 to 140 [122] 132 to 140 [122] 132 to 140 9123 to 132] 103 to 113 [98] 


Champion 
CH162 
11/ 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch E 

- Estate / Van j 205x16 
Pressure - front / rear - Saloon / Hatch...bar | _ 

- Estate / Van. ber | 1.8/24 

Front suspension / wheel alignment 


205/70x16 265/70x16 265/70x15 


18/24 20/28 20/28 


Tech (+) / Toe-out (-).........- mm[] | 0220 0420 10210 10°14] 
Te e ot 30 + 30' 30' + 30' 0? + 30 0° 
E ue SOR me 3°35 + 30? Hardtop: 3715430 | 3°35 + 30' Hardtop: 3°15'+30 | 3°50 5dr: 3°30’ 2°06 


/——— T'30' + 30° 7°30' + 30° 14°30’ IR 


TTT 


NIS 8 


A BN 
SSS ynes 
"ee k” Patrol 2.8 Patrol 2.8 Turbo Patrol GR (Y61) Patrol 4.2 D 
BOOK 1989 to 1993 1989 to 1993 1995 to 2000 1993 to 1995 


Torque wrench settings 
Cylinder head - stage 1 29 29 29 
113 113 113 
Slacken Slacken Slacken 
29 29 29 
+ 100° + 100° 127 
M8 bolts: 16 to 21 M8 bolts: 16 to 21 
16, 45 16, 45 N 
Main bearings 69 to 78 69 to 78 T2 
Crankshaft pulley bolt 142 to 152 142 to 152 152 
Camshaft pulley bolt 123 to 132 123 to 132 132 
Flywheel [driveplate] bolt 137 to 157 137 to 157 145 
Front hubs 167 to 196 167 to 196 WSM 196, slacken, 5 
441 to 490 441 to 490 WSM 490 
118 to 147 118 to 147 118 to 147 130 
Glow plugs 15 to 20 15 to 20 120 : 20 
Clutch pressure plate bolts 22 to 29 22 to 29 10, 26 30 
Injection pump sprocket 54t064 ` 54 to 64 ) 64 69 
Injectors 59 to 69 59 to 69 60 to 70 64 
Injection pump mounting bolts ........... 16 to 21 - | 161021 21 4 
Injector pipe unions 22 t0 25 22 to 25 25 25 


Capacities 


litres | 6.7 67 64 6.7 

litres | 3.6' 3.6' 5.1 39! 
Automatic transmission 8 » o - 
Final drive Front: 1.3 Front: 1.3 Deg 5.1 Rear: 2.1 5.4 Rear: 2.1 
Cooling system 12.9 12.9 11.8 12.9 
Fuel tank i 82 82 95 95 


Notes 


Patrol 2.8 1989 to 1993 
"Transfer box: 1.9 

Rear: 1.9 

Patrol 2.8 Turbo 1989 to 1993 
"Transfer box: 1.9 

?Rear: 1.9 

Patrol GR (Y61) 1995 to 2000 
"Transfer box: 1.9 

Patrol 4.2 D 1993 to 1995 
"Transfer: 1.9 


2826 cm? 


— Not applicable, or information not 
available 


NIS 9 


HØ SI 
0772 — Wy 


Haynes 
EP Pick-up 2.5 (D21) Pick-up (D22) 2.5 TD 
m 1990 to 1998 1998 to 2000 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure ............bar 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New ee), ber 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 

Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 

Front suspension / wheel alignment 

Toe-in (4) / Toe-out (-) 

Camber 

Castor 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-) 
Camber 


TD25 OHV 55kW 
2494 / 4 

22.2 / 24.5 

160 

[2.9 to 3.9 @ 3000] 
80 

0.35 H 

0.35 H 

1-3-4-2 

F 


82 
0.78 to 0.98 


700 + 50 
5000 + 100 
25 

Plunger travel 
0.71 + 0.02 

0 TDC 


Diesel Kiki 
16700-44GO4 or G06 
Diesel Kiki 
16600-43G02 
Bosch-VE 

103 to 112 [98 to 103] 


185x14: 195x14: 205x16 


1.8/2.2 


1.0 to 5.0" 
-28 to 1*2" 
-24' to 1*6" 
8°28’ to 9°58" 


| TD25 OHV 55kW 


2494 / 4 

22.2 / 224.5 

160 

0.78 [3.0 @ 3000] 
80 

0.3 to 0,4 H 
0.3 to 0.4 H 
1-3-4-2 


& 

0.78 to 0.98 
700 + 50 
25 


Plunger travel 
0.71 + 0.02 


Champion 
CH162 


185x14 4x4: 205x16 


2.5/2.7 4x4: 2.5/2.8 


30210 4x4: 4.0 + 1.0 


20) 4x4: 36. 
22’ 4x4: 2720 
- 4x4: 10°48" 


Vanette 2.0 (C22) 
1986 to 1996 


LD20 SOHC 444 
UR A 
2322:245 

Ü 


Dë 


0.25 H 


M 


1342 
TRE 


0.78 to 0.98 


700 + 50 
SEA 

25 

Plunger trave 
0.73 + 0:04 
eT 

Diesel Nik, 
16700-05E20 
Pintle 
KV11257800 
Basch-VE 


SKI 


Bosch 
0250 201 032 


165x14: 195 70x14 
30/340 


“1.0 t0 3.0 


Vanette 2.3 D (NC23) 
1995 to 2000 


LD28 SOHC SN 
NS 4 
GE 
10506 NN 


hin. Bez 
10748 282 
KZ) 
KACHEN 
wat 


110 to 120 MOX 


Torque wrench settings 

Cylinder head - stage 1 39 to 44 
54 to 59 
+90* 


78 to 83 N 
Main bearings 167 to 177 
Crankshaft pulley bolt 294 to 324 
Camshaft pulley bolt 49 
Flywheel [driveplate] bolt 147 to 167 
Front hubs 34 to 39° 


118 to 147 

Glow plugs 15 to 20 
Clutch pressure plate bolts 22 to 30 
Injection pump sprocket 59 to 69 
Injectors 54 to 64 
Injection pump mounting bolts 20 to 25 
Injector pipe unions 20 to 25 
Capacities 

litres | 6.0 

litres | 2.0 4x4: 4.0° 
Automatic transmission litres | _ 
Final drive litres | 1.3 
Cooling system litres | 10.4 
Fuel tank litres | 60 or 80 


Notes 


Pick-up 2.5 (D21) 1990 to 1998 
4x4: 2.0 to 6.0 

Mund: -9' to 1°21’ 

4x4: 33’ to 2°3' 

‘4x4: 7°20" to 8°50’ 

54x4: 78 to 98 

*4x4 transfer box: 2.2 

'4x4 rear: 2.8 

Vanette 2.0 (C22) 1986 to 1996 
'With front and rear heaters: 8.2 


- Not applicable, or information not 
available 


20 4x4: 5.1 


1.3 Transfer. 2.2 


44t054N 
69 to 83 

137 to 157 
132 to 142 
197 to 157 
265 to 353 


98 to 118 
20 to 25 
18 to 22 
59 to 69 
59 to 69 
29 to 39 
22 to 25 


NIS 10 


NIS 11 


SS 
SESS 


l yneð 


SLE 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type EES 
Injector part no 
Injection type 
Injection opening pressure, New Lee) Der 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch ...bar 
bar 


Toe-in (+) / Toe-out (-) 
Camber 


Urvan 2.5 (E24) 
1990 to 1996 


TD25 OHV 55KW 
2494/4 
222/245 

160 

[3.0 @ 3000] 

80 

0.35H 

0.35 H 

1342 

F 


8 
0.78 to 0.98 


700 + 50 
5100 

25 

Plunger travel 
0.71 + 0.02 

0 TDC 


Diesel Kiki 
16700-30N05 or N08 
Diesel Kiki 
16600-43602 
Bosch-VE 

103 to 112 [160] 


Bosch 
0250 202 060 


0102.0 

-5 to 55 

30' to 1°30’ 
8°35’ to 9°35’ 


Cabstar 2.5 (F22) Cabstar D (F23) 
1990 to 1992 1993 to 1999 


TD25 OHV 55kW TD25 OHV 55kW 
2494 / 4 2494 / 4 
222/245 22.2 | 222.4 

160 160 

[2.9 to 3.9 @ 3000] 0.78 [3.0 @ 3000] 
80 80 

0.35 H 0.35 H 

0.35 H 0.35 H 


1-3-4-2 1-3-4-2 


700 + 50 850 + 50 

5050 4850 to 5050 

215 25 

Plunger travel Rotor lift 

0.71 + 0.02 0.74 + 0.02 

0 TDC 0 TDC 

Diesel Kiki Bosch 
16700-21713 VE 

Diesel Kiki Diesel Kiki 
16600-43G02 KV 11 257 800/802 
Bosch-VE Indirect 

103 to 112 [100] 103 to 112 [98 to 103] 


Bosch Bosch 
0250 202 060 0250 202 060 


205x16 205/75x16 


425/47 425/47 
0102.0 [0° to 107] 

-25' to 35' -0°25' to 0*35' 
30' to 1°30" 0°30’ to 1°30 
8°55’ to 9*55' 8°55 to 9^55' 


NIS 12 


Urvan 2.5 (E24) Cabstar 2.5 (F22) Cabstar D (F23) 
1990 to 1996 1990 to 1992 1993 to 1999 


Torque wrench settings 
Cylinder head - stage 1 39 to 44 39 to 44 
94 to 59 54 to 59 


+90° +90° 


78 to 83 N 78 to 83 N 
Main bearings 167 to 177 167 to 177 
Crankshaft pulley bolt 294 to 324 294 to 324 
Camshaft pulley bolt 49 49 
Flywheel (driveplate] boit 147 to 167 147 to 167 
Front hubs 34 to 39 34 to 39 
Rear hubs " WSM 

11810 147 118 to 147? 
Glow plugs 15 to 20 15 to 20 
Clutch pressure plate bolts 22 to 30 22 to 30 
Injection pump sprocket 59 to 69 59 to 69 
Injectors 54 to 64 54 to 64 
Injection pump mounting bolts 20 to 25 20 to 25 
Injector pipe unions 20 to 25 20 to 25 


Capacities 


Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


Urvan 2.5 (E24) 1990 to 1996 
"With rear heater: 14.0 

Cabstar 2.5 (F22) 1990 to 1992 
"Twin rear tyre: 15’ to 1°15’ 
"Twin rear tyre: 216 to 255 


H22348 
2494 cm? 


- Not applicable, or information not 
available 


PEU 1 


NA 


77 
LAT 106 1.4 D 106 1.4 D 106 1.5 D 106 1.5 D 
JHE 1993 to 1994 1993 to 1994 1994 to 2000 1994 to 2000 


Engine 
Eiiginetype/cotde................ ao TUD3Y K9Y SOHC 8V 37KW TUD3/L K9B SOHC 8V 37KW — | TUDS/L VJZ SOHC 8V 42kW TUD5/Y/L3 VJY SOHC 8V 40kW 
Capacity (cm) / cylinders......................... 1360 /4 1360/4 1527 /4 1527/4 
Compression ration / pressure ............ bar | 225/ 225 23.0/ 23.0/ 
Tórs. ee Nm | 0 0 95 95 
Oil pressure .................., idle [running] bar | (4.0 @ 4000rpm] | [4.0 @ 4000rpm] [4.0 @ 4000rpm] [4.0 @ 4000rpm] 
Oil temperature ............... eren *C | 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 0.15 0.20 
- exhaust (mm) .............. 0.30 0.30 0.40 


1-3-4-2 
FE 


Joen Ge Een, 1-3-4-2 
NIR Oger EE 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 


Idle speed 775 + 50 


775 + 50 775 + 50 775 +50 


Maximum (no load) speed 5450 5450 5450 5450 

Smoke test/opacity F 23 25 25 25 

Static timing method Plunger travel Plunger travel Refer to wsm Refer to wsm 
Timing dimension Dimension on pump Dimension on pump Dimension on pump 


Crankshaft position 
Turbo type / ref / pressure 


Injection pump make Lucas Lucas Lucas 
Injection pump part no R8443 B971B R8443 B461C R8444B480A 
Injector Make / type CAV CAV CAV 
Injector part no RDNOSDC6880C RDNOSDC6863C DNOS D299A/ ucas RDN 125006849 | LDCOO7RO1A 
Injection type Indirect DPC Indirect DPC Indirect Indirect DPC 
Injection opening pressure, New [used]...bar | 122 to 132 122 to 132 130 to 136 130 to 135 


Glow plugs 


Bosch/Champion 
0250 202 001 / CH147 
11/12 


Bosch/Champion 
0250 202 001 / CH147 
11/12 


Beru/Champion 
0100 226 188 / CH168 
11/16 


Beru/Champion 

0100 226 188 / CH168 
11/16 
Brakes 

minimum friction material thickness 


165/70x13 
165/70x13 
$4.22 
22/22 


165/70x13 
165/70x13 
22/22 
20092? 


Tyres - Saloon / Hatch....................... i 165/70x13 
= Estate / Vann... s uod j 165/70x13 
22/22 
2.2/2.2 


165/70x13 
165/70x13 
2.2/2.2 
2.2/2.2 


-0.5 + 0.5 -0.5 + 0.5 -0.5 + 0.5 


-0.5 + 0.5 


-0°40' + 30° -0°40 + 30° 0°40 + 30° -0°40 + 30’ 
2°13’ + 30' 2°13" + 30' 2*3 + 30 2^3 + 30’ 
12°41" + 40° 12°41’ + 40’ 12°41" + 40° 12°41" + 40° 


eens 1.5412 
E ee -1%35' + 201 


"MEET? 
-1'85 + 30 


15212 
-1°36 + 30° 


1.5% 12 
-1°35 + 30’ 


PEU 2 


PEUGEOT 


106 1.4 D 106 1.4 D 106 1.5 D 106 1.5 D 
1993 to 1994 1993 to 1994 1994 to 2000 1994 to 2000 


Torque wrench settings 
Cylinder head - stage 1 


Big-end bearings 40 N 40N 
Main bearings 20 + 45* 20 + 45* 
Crankshaft pulley bolt 90 to 130 90 to 130 
Camshaft pulley bolt ........................... 40 to 50 40 to 50 
Flywheel [driveplate] boit 70 LcK 70 LcK 
Front hubs 260 260 
Rear hubs 140 140 

85 85 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Cooling system 
Fuel tank 


Notes 


106 1.5 D 1994 to 2000 

'Bolt length below head: «197.5 mm 
*or Lucas 070 

106 1.5 D 1994 to 2000 

‘Bolt length below head: <197.5 mm 


1360 cm? / 1527 em" 


- Not applicable, or information not 
available 


PEUGEOT 


205 & Van 1.7 205 & Van 1.7 205 Turbo 1.7 | : 205 1.9 
1983 to 1996 1983 to 1996 1990 to 1996 1987 to 1994 


Engine type/code...................... sss XUD? 161A SOHC 44kW XUD7 161A SOHC 44kW XUD7T/L A8B SOHC Turbo 58kW | XUD9Y DJZ SOHC 47kW 
Capacity (cm) / cylinders......................... 1769 / 4 1769 / 4 1769/4 1905/4 
Compression ration / pressure ............ bar | 230/ 230/ 220/ _ 285/ 
KOC ME Cite eee ee. Nm | 108 108 157 120 
Oil pressure ................... idle [running] bar | 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 
Qilitomperatüro mø crier °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 + 0.04 0.15 + 0.04 0.15 + 0.04 0.15 + 0.04 

- exhaust (mm) .............. 0.30 + 0.04 0.30 + 0.04 0.30 + 0.04 0.30 + 0.04 
EE 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ....................... 

Fuel system 


eessen rpm | 800 +50 800 50 800 + 50 

Maximum (no load) speed ................. rpm | 5100 5100 4800 

Smoke test/opacity ....................... M1% | 25 25 3.0 

Static timing method................................. Plunger travel Rotor groove Dial gauge Plunger travel 
Timing dimension............................... mm | 03 0.01! Value marked on pump 03 
Crankshaft position ........................ mm [°] | 0.8 + 0.03 2.26 + 0.05! TDC 0.57 + 0.03 
Turbo type / ref / pressure ..................bar | _ E KKK K14 0.67 bar @ 3500rpm - 

Injection pump make ................................ Bosch Roto Diesel Roto Diesel Bosch 
Injection pump part no..................... e 2300 R143, R171 R8443 260A/052, A262D or B263D | R8443 B620A VE R162/4 
Injector Make / type... Bosch Roto Diesel Roto Diesel Bosch 
BOM O acs aðan DNOSD 256 RDNOSDC 6850C RDNOSDC 682D 0432 217 153 
EEL S ueneno uaxaeuiee sara tase Indirect VE4/18F Indirect DPC Indirect DPC Indirect VER 


Injection opening pressure, New eech, Fer | 130 115 130 


Glow plugs 


130 [117] 


Bosch/Champion 
t————M 0250 201 019 / CH68 
bien enc NS e 11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/13 


Bosch/Champion 
0250 201 019 / CH68 
11 12 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch | 145x13: 155/70x13 

- Estate / Van i 145x13: 165/70x13 
Pressure - front / rear - Saloon / Hatch...bar | 1.8/2.0 

- Estate / Van... bar | 1.9/2.1 

Front suspension / wheel alignment 


145x13: 155/70x13 
145x13: 165/70x13 
1.8 / 2.0 

1.9/2.1 


165/70x13 


155/70x13: 165/70X13 


1.8/2.0 1.8/2.0 


Toe-in (+) / Toe-out (-).................... mm [°] | 1.0 +0.5 PW 1.0 + 0.5 PW 1.0 + 0.5 PW 1.0 + 0.5 PW 
(Galt = Va (^ + 30' 0° + 30' 0° 20 0° + 30° 
——————— 3 +30’ 3^ + 30' 3 +30’ 3 + 20 


Eegenen 9%45' + 30° 9°45’ + 30' 9°45’ + 30' 9°45’ + 30° 


Toe-in (+) / Toe-out (-)..................... mm [°] | 1.6 + 0.8 PW 
en xam | -50' + 30’ 


1.6 + 0.8 PW 
-50 + 30’ 


1.6 + 0.8 PW 
-50 + 30' 


1.6 + 0.8 PW 
-50' + 30' 


PEU 4 


| PEUGEOT 


205 & Van 1.7 205 & Van 1.7 205 Turbo 1.7 205 1.9 
1983 to 1996 1983 to 1996 1990 to 1996 1987 to 1994 


Torque wrench settings 


Cylinder head - stage 1....................... Nm | 30! 30 

 —— 60 60 

A—— Slacken, 60 Slacken, 60 

— Warm up, allow to cool Warm up, allow to cool 

——Í Slacken Slacken 

Mite sias 10 70 " P 

e 204 T0 N 20 « 70^ N 20 « 70^ N 20 4 70 N 
E dE Nm | 70 70 70 70 
Crankshaft pulley bolt ......................... Nm | 40+60* 40 + 60* 40 + 60* 40 + 60° 
Camshaft pulley bolt ........................... Nm | 40 40 40 40 
Flywheel [driveplate] bolt..................... Nm | 50 LkC 50 LkC 50 50 LkC 
[ELS ATTI NS 265 265 265 265 
— ——-— 215 215 215 
j———— 85 85 85 

BRE ST Nm | 22 22 22 
Clutch pressure plate bolts ................. Nm | 25 25 25 


50 90 


90 


Injection pump sprocket...................... Nm 50 
Oe Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 


Capacities 


BAREBOEVEREARECOSEEREPOSESERTEREATATOSOTOAS OE 


Cooling yS te Minia Eisini 
Bill... eain reu i 


Notes 


205 & Van 1.7 1983 to 1996 
'9.86 P>: 30, 70 + 120° 

205 & Van 1.7 1983 to 1996 
'8443B263D: value shown on pump 
?9,86 P: 30, then 70 + 120° 


10 
H19257 


1769 cm? / 1905 cm? 


— Not applicable, or information not 
available 
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JØ SS 
d ANN Å 


iS 
SLUIS 206 1.9 D 206 1.9 D 206 2.0 HDi 306 1.9 D 
BOOK 1998 to 2000 1999 to 2000 1999 to 2000 1993 to 1999 


Engine 

EnOIneype/6Code......... x eniro DW8/L3 WJZ 51kW DW8B/L3 WJY 51KW DW10TD/L3 RHY SOHC 66kW | XUD9A/L DIB SOHC 52kW 

Capacity (cm?) / cylinders......................... 1868 / 4 1868 / 4 1997/4 1905/4 

Compression ration / pressure ............ bar | 23/ 23/ 18.0/ 23.0/ 

RTE Nm | 125 125 205 120 

Oil pressure ................... idle [running] bar | 1.8 [4.5 @ 4000] 1.8 [4,5 @ 4000] 2.0 [4.0 @ 4000] (4.5 € 4000] 

Oil temperature ............... nn *C | 80 80 80 80 

Valve clearances - inlet (mm) .................... 0.15 + 0.08 0.15 + 0.08 0: Hyd. 0.15 + 0.08 
- exhaust (mm) .............. 0.30 + 0.08 0.30 + 0.08 0: Hyd. 0.30 + 0.08 

Injection order .............. a THEY. a | 1-3-4-2 1-3-4-2 1-3-4-2 

NEE sí TN o 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure e 
Fuel system 
Idle speed .............. eo EDEN rpm 
Maximum (no load) speed ................. rpm 


750 to 800 
5150 


8/5250 ` 875 +50 


5000 


201 177 


Smoke test/opacity MT 96 20 25 
Stati Gati MIM MELO cce eter eese - a | Plunger travel 
E EE mm | Computer controlled Computer controlled Computer controlled 1.07 x 0.02 


Crankshaft position ........................ mm [°] 0 TDC 
Turbo type / ref / pressure ...................bar 


Injection [edu pe make FØ 


KKK KO? 
Bosch 


Lucas 


Lucas 


Bosch 


Injection pump part po... ent DWLP11 DWLP12 EDC15C2 VER 425/1 

Injector Make / ivpe riiin. " = Bosch * 

| . cg EE Lucas RDN OSDC 6903 Lucas RDNOSDC 6903 p DNOSD299A / RDNOSDC6887D 
age VDO. certet etta cerae -- - Direct | Indirect 

Injection opening pressure, New [used]..bar | 13545 ` 139515 200 to 1500 123 to 130 


Glow plugs 
Be es lessees. | Batu champion 
one Pane UU. Pan 0100226371 / CH185 


Beru/Champion 
0100226371 / CH185 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


DIDIT 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch i 175/70x13 
- Estate / Van > 
Pressure - front / rear - Saloon / Hatch...bar | 2.5/2.5 

- Estate / Van... ber 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-).....................mm [9] 


175/65x14 175/65x14 


185/65x14 


24/24 24/24 223/24 


-0.75 + 0.5 -0.75 + 0.5 -0.75 + 0.5 -2.0+ 1.0 PAS:2.0+ 1.0 


aaa ME o OO -0°0' + 30' -0°0' + 30° - DU + 30’ 0°20’ + 30° 
SR... een 3 +30 3° +30 3 +30 2"30 PAS: 3°30" + 30 
B SVS Til 9°45’ + 30' 945 + 30’ 945' + 30' 11*30' 


IDEE ed 1.7205 
eg n cbe eme WEI 


1.7 £05 
1? + 30 


4.2 + 1.5 
“1°20' + 15° 


PEU 6 


= PEUGEOT 


SS ey 
> W Lë 
Een ` 206 1.9 D 206 1.9 D 206 2.0 HDi 306 1.9 D 
1998 to 2000 1999 to 2000 1999 to 2000 1993 to 1999 


Torque wrench settings 
Cylinder head - stage 1 20 20 
60 60 
+ 180° + 5° + 180° + 5° 


20+70°N 20+70°N 
70 70 
40 + 60° 40 + 60° 
45 
50 
265 M24: 325 
185 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 


Capacities 


Final drive 
Cooling system 
Fuel tank 


Notes 


206 1.9 D 1998 to 2000 

* Bolt length below head: «125.5 mm 
206 1.9 D 1999 to 2000 

*Bolt length below head: «125.5 mm Bolt without 
guide boss: <121.5mm 

206 2.0 HDi 1999 to 2000 

? Bolt length below head: <133.4 mm 
306 1.9 D 1993 to 1999 

‘or Lucas DPCR/C 8443B 980A 
*Bolt length below head: <121.5 mm 
‘Lucas DPC: Dimension on pump 


1868 cm? / 1905 cm / 1996 cm 


- Not applicable, or information not 
available 


306 1.9 TD 306 1.9 TD 306 1.9 D 306 2.0 HDi 
1993 to 1999 1993 to 1999 1999 to 2000 1999 to 2000 


Engine type/code.................... ses XUDOTE/L DBA SOHC Turbo 68kW | XUD9TE/Y DHY SOHC Turbo 66kW] DW8/L8 WJZ SOHC 51kW DW10TD/L3 RHY SOHC 66kW 
Capacity (cm?) / cylinders......................... 1905 / 4 1905/4 1868 / 4 1996/4 
Compression ration / pressure ............ bar | 21.8/ 21.8/ 23.0/ 18.0/ 
Hope UU... cote eorr Nm | 196 196 125 205 
Oil pressure cc idle [running] bar | [4.9 @ 4000] (4.9 4000] 1.8 [4.5 @ 4000] [3.8] 
Oil temperature Ta °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 x 0.08 0.15 + 0.08 0.15 + 0.07 0: Hyd. 
- exhaust (mm) .............. 0.30 + 0.08 0.30 + 0.08 0.30 + 0.07 0: Hyd. 
JH 1-3-4-2 1-3-4-2 1-3-4-2 


No. 1 cylinder position... ee: FE FE 
Cooling system 

Thermostat opening temperature 

Radiator cap pressure 

Fuel system 


Idle speed 750 to 800 


750 to 800 875 + 25 850 + 25 


Maximum (no load) speed 5100 5100 5100 5100 

Smoke test/opacity e à 30 30 25 20 

Static timing method Plunger travel Plunger travel Refer to wsm Refer to wsm 
Timing dimension 0.66 + 0.02 0.63 + 0.02 J 

Crankshaft position 0 TDC 0 TDC E 

Turbo type / ref / pressure KKK K14 / Garrett TÆ KKK K14 / Garrett T2 Garrett T15 0.95 bar @ 2000 
Injection pump make | Bosch Bosch Lucas Bosch 

Injection pump part no VER 445 VER 472 DWLP11? EDC15C2 
Injector Make / type Bosch Bosch d " 

injector part no DNOSD 299 DNOSD 299 DNOSD 299 DNOSD 299 
Injection type Indirect Indirect Direct common rail 


Injection opening pressure, New [used]...bar | 175 to 180 175 to 180 135 + 5 

Glow plugs 
OE cS Bosch/Champion 
TE FERE TELE 0250 201 033 / CH163 


Retos 11/12 


200 to 1500 


Bosch/Champion 
0250 201 033 / CH163 
11/12 


Beru/Champion 
0100 226 6371 / CH185 


Bosch/Champion 
0250 202 032 / CH170 


Brakes 
minimum friction material thickness 


DOTTER 


Tyres - Saloon / Hatch i 185/65x15 185/65x15 
“Estate Vane. inei i 


185/65x15 185/65x15 


23/23 23/23 23/23 | 23/23 


2.0 + 1.0 
-0°20' + 30' 
3°20’ + 30' 
11°30’ 


2.0+1.0 
-0°20' + 30° 
3°20" + 30’ 
1130 


20110 

-0°20 + 30' 
3°20’ + 30’ 
11°30’ 


2.0+ 1.0 
-0°20' + 30’ 
3°20" + 30’ 

11°30" 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm | 4221.5 
CEMENT ee, eee -1°20 + 15° 


42115 
-T20 915 


42 + 1.5 
-1°20 + 15' 


4.2 + 1.5 
-1%20' + 15' 


KØR SON 
SE ANN 


Ó) 


Torque wrench settings 
| Cylinder head - stage 1 


20+70°N 
70 
Crankshaft pulley bolt 40 + 60° 
Camshaft pulley bolt 45 
Flywheel [drivepiate] bolt 50 
Front hubs 265  M24:325 
185 
85 
Glow plugs 25 
Clutch pressure plate bolts 22 
Injection pump sprocket 50 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
| Capacities 


Cooling system litres 
Fuel tank litres 


Notes 


306 1.9 TD 1993 to 1999 

‘Bolt length below head: «146.5 mm 

* 0.93 to 1.1 bar @ 3000rpm 

306 1.9 TD 1993 to 1999 

"Bolt length below head: «146.5 mm 

? 0.93 to 1.1 bar @ 3000rpm 

306 1.9 D 1999 to 2000 

‘Bolt length below head: «121.5 mm Bolt with guide 
boss: «125.5 mm 

20r Bosch DWBP11 

306 2.0 HDi 1999 to 2000 

'Max bolt length below head: «133.3 mm 


— Not applicable, or information not 
available 


20 « 70 N 
70 

40 + 60° 
45 

90 

265  M24:325 
185 

85 

25 

22 

90 
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PEUGEOT 


Haynes 
"dd 306 1.9 TD 306 1.9 TD 306 1.9 D 306 2.0 HDi 
BOOK 1993 to 1999 1993 to 1999 1999 to 2000 1999 to 2000 


204 70" N 
25 + 60° 
197 

43 

48 

265 M24: 325 
185 

85 

25 

22 

50 

30 

22,5 


H32021 


1868 cm? / 1996 cm? 


PEU 9 


des PEUGEOT 


309 1.7 hdi EE] 1.9 
hdi to 1993 EE] to 1993 


309 1.7 
1987 to 1993 


Engine 


bingitetupe/ebde....... eene XUD7 A9A SOHC 44kW XUD7 A9A SOHC 44kW XUD7T/L A8B SOHC Turbo 58kW | XUD9 D9A SOHC 47kW 
Capacity (cm?) / cylinders......................... 1769 / 4 1769/4 1769/4 1905/4 
Compression ration / pressure ............ bar | 230/ 23.0/ _ 220/ 285/ 
(TOT odit... A Nm | 108 108 157 120 
Oil pressure ................... idle [running] bar | 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 
UNE TEE sten °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 + 0.04 0.15 + 0.04 0.15 + 0.04 0.15 + 0.04 

- exhaust (mm) .............. 0.30 + 0.04 0.30 + 0.04 0.30 + 0.04 0.30 + 0.04 


TT 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
Nomi cylindempesitioni....... essersi: 

Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure seen 
Fuel system 
idle speed ....................... ES: «pm 
Maximum (no load) speed ................. rpm 


Smoke test/opacity ........................ M1% 


119 +25 
4800 
3.0 


800 + 50 
5100 
3.0 


800 + 50 
5100 
3.0 


Static timing method................................. Plunger travel Refer to wsm Dial gauge Dial gauge 
deel Cu Dee EE mm | 0.30 Dimension on pump 0.01 
Crankshaft position ........................ mm [°] | 0.80 + 0.03 TDC 2.26 0.05 


Turbo type / ref / pressure ................... bar 


Injection pump make ................................ Bosch Roto Diesel Roto Diesel Roto Diesel 
Injection pump part no.................... 2300 R171 R523 ` R8443262D R8443 B260A/052 or 261C R8443 261A 
Injector Make type ................................. Bosch Roto Diesel Roto Diesel Roto Diesel 
POOL pal 8o... DI A epeuoeeerseteroera DNOSD 256 RDNOSDC6850 RDNOSDC 682D RDNOSDC 68508 
lip Oto (lg egene Indirect VE4/8F Indirect DPC Indirect DPC Indirect DPC 


Injection opening pressure, New ee, ber | 130+5 11545 11525 
Glow plugs 
INC OU ———m Bosch/Champion 

TORRE x ORE OD ED DERE 0250 201 033 / CH68 


ee 11/12 


115 [103] 


Bosch/Champion 
0250 201 033 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Brakes 
minimum friction material thickness 


gesenevaesasaseesesosesevsquevecoenerees 


Tyres - Saloon / Hatch....................... i 165/70x13 
~Eptatevivans, en Size 


165/70x13 175/65x14 


165/70x13 


19/21 19/21 19/21 | 19121 


rara 


0.5 + 0.5 PW 0.5 + 0.5 PW 
-30' + 30’ 
2 +30 
1015 + 30 


Toe-in (+) / Toe-out (-)..................... mm [7] 
Ca -30' + 30’ 

` "Lamm RR r 2" +30' 
KIMOTPIMUIMCNMALION, .cccsseccsoecssessnerenssianssseres 10°15’ + 20 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 1.6 + 0.8 PW' 
CID lies ANM ði RA -50' + 30 


0.5 + 0.5 PW 
-30' + 30' 
2^10' + 30' 
10°15’ + 30' 


0.5 + 0.5 PW 
-30' + 30° 
2° +30’ 
10°15’ + 30’ 


1.6 + 0.8 PW' 
-50 + 20 


1.9 + 0.8 PW 
-1°20' + 30° 


1.6 + 0.8 PW! 
-90 230 
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PEUGEOT 


309 1.7 309 1.7 309 1.7 Turbo | 309 1.9 
1987 to 1993 1987 to 1993 1989 to 1993 1986 to 1993 


Torque wrench settings 
Cylinder head - stage 1 


20 4 70" N 20 « T0" N 20 4 70 N 20 « T^ N 
70 70 70 70 
| Crankshaft pulley bolt 40 + 60* 40 + 60° 40 + 60° 40 + 60° 
Camshaft pulley bolt 40 40 40 40 
| Flywheel [driveplate] bolt 90 LkC IK ` 50 LkC 50 LkC 
Front hubs 265 265 265 265 
Rear hubs 215 215 215 
Wheel nuts / bolts 85 85 85 
Glow plugs 22 22 : 22 
Clutch pressure plate bolts 23 25 25 
Injection pump sprocket 50 50 50 
Injectors 
| Injection pump mounting boits 
Injector pipe unions 
Capacities 


Cooling system 
Fuel tank 


Notes 


309 1.7 1987 to 1993 
1990 P>: 1.810.8 PW 
309 1.7 1987 to 1993 
11990 P>: 1.8x0.8 PW 
309 1.9 1986 to 1993 
11990 >: 1.80.8 PW 


1769 cm? / 1905 cm? 


— Not applicable, or information not 
available 
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dëi PEUGEOT 
DLS 309 1.9 309 1.9 EGR 405 1.7 Turbo 405 1.7 Turbo 
E. 1987 to 1993 1987 to 1993 1988 to 1992 1988 to 1992 


Engine 
Engine-type/codao............. trennen 


XUD9 D9A SOHC 47kW XUD9Y DJZ SOHC 47kW XUD7TE ABA SOHC Turbo 66kW | XUD7TE ABA SOHC Turbo 66kW 


Capacity (cm?) / cylinders......................... 1905 / 4 1905/4 1769/4 1769/4 
Compression ration / pressure ............ bar | 23.5/_ Së: 220/ _ 
HOrauð CTUM BUL EE Nm | 120 120 157 

Oil pressure ................... idle [running] bar | 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 
OCH Eeer °C | 80 80 80 80 

Valve clearances - inlet (mm).................... 0152004 ^ 0152004 ` _ 0152004 `=“ 0.15 + 0.04 


0.30 + 0.04 0.30 + 0.04 


1-3-4-2 


0.30 + 0.04 
1-3-4-2 


0.30 + 0.04 
1-3-4-2 


- exhaust (mm) .............. 
Injection order ............. —— HR. 
No. 1 cylinder position .............................. 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure seet 
Fuel system 


Idle speed seen NER rpm | 800250 ` M KG 750 to 800 750 to 800 
Maximum (no load) speed ................. rpm | 5100 5100 4800 4800 

Smoke test/opacity sen M1% | 25 25 30 3.0 

Static timing ImetfYod.......--e«ees euer ene nne sran Plunger travel Plunger travel Dial gauge Plunger travel 
Timing dimension.......................... mm[|03.- - 10 Dimension on pump 08 
Crankshaft position ........................ mm [°] | 0.50 + 0.03 0.77 + 0.03 TDC 1.0 + 0.03 
Turbo type / ref / pressure ........1.......... bam 22 a 0.85 bar € 3000rpm 0.85 bar @ 3000rpm 
Injection pump make ................................ Bosch Bosch Roto Diesel Bosch 
Injection pump part no................... 2300 R162 VE4/9 R1624 R8443 B452C 2150 R316 
Injector Make / type secret Bosch Bosch Roto Diesel Bosch 
injsetor partim c ncm 0432 217 153 0432 217 153 RDNOSDC 6862C DNOSD 289 
neet ut ee Indirect VE4/9F Indirect VE4/9F Indirect DPC Indirect VE4/8F 


Injection opening pressure, New Lee ber 130 +5 13015 
Glow plugs 
—— HÀ Bosch/Champion 

—  — —— 0250 201 019 / CH68 


E ee 11/12 


190x5[H7] - 13025 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Brakes 
minimum friction material thickness 


MXENAARANANERHAYETERERRAYANEAT AUREAM 444 


Tyres - Saloon / Hatch....................... i 165/70x13 
«iEstatev Mani... cd Size 
Pressure - front / rear - Saloon / Hatch ...bar 
-— bar 


165/70x13 


185/65x14 
185/65x14 
2442.1 
21/24 


185/65x14 
185/65x14 
2.1/2.1 
2.1/2.4 


1.9/2.1 19/241 


—— ái 0.5 + 0.5 PW 0.5 + 0.5 PW 1.0 + 0.5 PW 1.0 + 0.5 PW 


IDEEN EET S DU ENTRE -30 + 30’ -30' + 30' 0° + 30' 0^ + 30' 
OEC, LEV De 2^30 3^t0 + 30" 3°10’ + 30" 
nu 10°15 + 30' 10715 + 30' 11725 + 30' 11°25 + 30° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-).................... mm [°] | 1.6 + 0.8 PW! 
ET od -50' + 30° 


| -2540.8 PW 
420 + 30" 


1.6 + 0.8 PW' 
-50' + 30 


-2.5 + 0.8 PW? 
-1°20 + 30' 
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PEUGEOT 


309 1.9 309 1.9 EGR 405 1.7 Turbo 405 1.7 Turbo 
1987 to 1993 1987 to 1993 1988 to 1992 1988 to 1992 


Torque wrench settings 
Cylinder head - stage 1....................... 


DIIS 


— T—— 20 + T0 N 20 « 70 N 20 « 70* N 20+70°N 
Maintbeafings:........... esee Nm | 70 70 70 70 
Crankshaft pulley bolt ......................... Nm | 40+60° 40 + 60* 40 + 60° 40 + 60° 
Camshaft pulley bolt ........................... Nm | 40 40 40 4 
Flywheel [driveplate] bolt..................... Nm | 50 LkC 50 LkC 50 LkC 50 LkC 
le e E Nm 265 265 
Doo o l 275 

BENE, m 85 
fi e TA Nm 22 
Clutch pressure plate bolts ................. Nm 25 


Injection pump sprocket...................... Nm 
FEL NO cscs caverns Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................ 
Capacities 
-urp err.v  — litres 
ee sce oett litres 
Automatic transmission .................... litres 
en eee litres 
GGG IGISV STENT ies cs csssasesscessnsacct 

"vds nell orte MP OE. | 


50 


Notes 


309 1.9 1987 to 1993 
11990 >>: 1.8+0.8 PW 
309 1.9 EGR 1987 to 1993 

1990 P>; 1.8 + 0.8 PW 

405 1.7 Turbo 1988 to 1992 
‘Estate: 1°40'+30' [PAS: 2°25'+30'] 
Estate: -1.4+0.8 PW 

405 1.7 Turbo 1988 to 1992 
‘Estate: 1°40'+30’ DAG: 2°25'+30] 
Estate: -1.4«0.8 PW 


10 
H19257 


1769 cm? / 1905 cm? 


- Not applicable, or information not 
available 


PEUGEOT 


405 1.7 Turbo 405 1.9 405 1.9 405 1.9 EGR 
1992 to 1994 1988 to 1991 1988 to 1991 1988 to 1991 


SE 
V 
> 


Engine 


Engine ppeleode e | XUDTTEIY AJZ SOHC Turbo 66kW | XUD9A DIB SOHC 51kW XUD9A D9B SOHC 51kW XUD9Y DJZ SOHC 47kW 
Capacity (cm) / cylinders......................... 1769/4 1905 / 4 1905 / 4 1905/4 
Compression ration / pressure ............ bar | 22.0/_ 23.0/_ 230/ 235/ 
TI Nm | 157 120 120 118 
Oil pressure ................... idle [running] bar | 2.0 [4.5 @ 4000) 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 2.0 [4.5 @ 4000] 
ët TT *C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 + 0.04 0.15 + 0.04 0.15 + 0.04 0.15 + 0.04 

- exhaust (mm) .............. 0.30 + 0.04 0.30 + 0.04 0.30 + 0.04 0.30 + 0.04 
Injectoniordens, "W= 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE 
Cooling system 


Thermostat opening temperature ......... 
Radiator cap pressure ........................, 
Fuel system 


leegen EE rpm | 750 to 800 750 to 800 750 to 800 775 + 50 
Maximum (no load) speed ................. rpm | 4800 5150 5150 5100 
Smoke test/opacity ........................ Mi% | 30 25 255 25 

SE DER DIEN E Plunger travel Plunger travel Dial gauge Plunger travel 
Timing dimension................................ mm | 0.74 0.9 Dimension on pump 0.77 
Crankshaft position ........................ mm [°] | 0 TDC 0 TDC TDC 0 TDC 


Turbo type / ref / pressure ........... ....:Dar | 0.85 bar € 3000rpm 


Roto Diesel Bosch 


Injection pump make ........................ Bosch Bosch 

Injection pump part mo... iein R403 2300 R272/2 R8443 B380A, 381B 2300 R162.4 
Injector Make / type... Bosch Bosch Roto Diesel Bosch 
NISC OD REED Ere rennen sten stica E DNOSD 287+ RDNOSDC 6751C DNOSD 256 
ICOM YDE «secure tees scere ues Indirect VE4/8F Indirect VF4/9F Indirect DPC Indirect VE4/9F 


Injection opening pressure, New [used]...bar | 1505 19015 
Glow plugs 
M RECEN Bosch/Champion 

E EN a es 0250 201 019 / CH68 


—— 11/12 


12525 130x5 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/13 


Brakes 
minimum friction material thickness 


aeshsassrsupensosoepresopeevsneroseepees 


Tyres - Saloon / Hatch....................... i 185/65x14 
- Estate / Van... senn i 185/65x14 
2.4/2.1 
21/24 


165/70x14: 175/70x14 
175/70x14 

21/21 
21/23 


165/70x14: 175/70x14 
175/70x14 

2.1/2.1 
21/23 


165/70x14: 175/70x14 
175/70x14 

Soe"? 
2.1/2.3 


1.0 + 0.5 PW 
0° + 30° 

3°10" + 30" 
11°25" + 30’ 


1.0 + 0.5 PW 
0° + 30’ 

3^10' + 30" 
11725 + 30° 


1.0 + 0.5 PW 
0° + 30' 

3°10’ + 30" 
11°25' + 30' 


1.0 + 0.5 PW 
0° + 30 

30 + 30" 
11°25" + 30' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | -2.5 + 0.8 PW? 
Cab... IL -1920' + 30' 


-2.5 + 0.8 PW? 
-1720' + 30' 


-2.5 + 0.8 PW? 
-120' + 30° 


-2.5 + 0.8 PW? 
-1*20' + 30° 
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405 1.7 Turbo 405 1.9 405 1.9 405 1.9 EGR 
1992 to 1994 1988 to 1991 1988 to 1991 1988 to 1991 


Torque wrench settings 
Cylinder head - stage 1....................... 


DIDIT 


DID 


NOE... d 20+70°N 


20 + 70°N 20+ 70°N 20+70°N 


MaitibesRnQs.....—..eerann ertet Nm | 70 70 70 70 
Crankshaft pulley Dot. Nm | 40« 60 40 + 60° 40 + 60° 40 + 60° 
Camshaft pulley bolt ........................... Nm | 40 40 40 40 
Flywheel [driveplate] bolt..................... Nm | 50LkC 50 LkC 50 LkC 50 LkC 
MONDNUBST8NNNNNNNI......laas1esssiorasi senn dÓ 265 265 


EE T 275 

ctim —Ü E 85 

CO ro MM RUE Nm 122 
Clutch pressure plate bolts ................. Nm 25 
Injection pump sprocket...................... Nm 50 
Nj] lU ger. Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................- 
Capacities 


TTT 


Bee ee... Zi litres 
OS s c Hem litres 
Cooling SHOlBm......... orco litres 
T litres 


Notes 


405 1.7 Turbo 1992 to 1994 
‘Estate: 1°40'+30' [PAS: 2°25'+30'] 
Estate: -1.4+0.8 PW 

405 1.9 1988 to 1991 

‘Estate: 1*40'£30' [PAS: 2°25'+30'] 
*Estate: -1.4+0.8 PW 

405 1.9 1988 to 1991 

‘Estate: 1°40’+30’ [PAS: 2°25'30'] 
Estate: -1.4+0.8 PW 

405 1.9 EGR 1988 to 1991 
‘Estate: 1940'+30' [PAS: 2725'+30'] 
state: -1.4+0.8 PW 


H19257 


1769 cm? / 1905 cm? 


— Not applicable, or information not 
available 


405 1.9 D 405 1.9 D 405 1.9 D 405 1.9 TD 
1992 to 1996 1992 to 1996 1992 to 1996 1992 to 1996 


Engine 

Enginetyo oode mti Rimni XUD9A/L D9B SOHC 51kW XUD9A/L DIB SOHC 51kW XUD9A/Y DJZ SOHC 47kW XUDSTE/Y DHY SOHC Turbo 66kW 

Capacity (cm?) / cylinders......................... 1905 /4 1905/4 1905/4 1905/4 

Compression ration / pressure ............ bar | 23.0/ 23.0/ 23.0/ 21.8/ 

[LOFCILIE GTI DIE eg Nm | 120 120 118 196 

Oil pressure cm idle [running] bar | [4.5 @ 4000] (4.5 @ 4000] [4.5 @ 4000] [4.5 @ 4000] 

WICH e °C | 80 80 80 80 

Valve clearances - inlet mm). 0.15 + 0.04 0.15 + 0.04 0.15 + 0.04 0.15 + 0.04 
- exhaust (mm) .............. 0.30 + 0.04 0.30 + 0.04 0.30 0.04 0.30 + 0.04 

[I Ico M —— 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 

NO! 1 cylifTempOStllOn raseeris FE 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 


LES oem. cde cte rpm | 750 to 800 750 to 800 750 to 800 750 to 800 
Maximum (no load) speed ................. rpm | 5150 5150 5150 5100 
Smoke test/opacity e M1% | 2,5 25 26 3.0 

Static timing r0 ooo lll Plunger travel Plunger travel Plunger travel Dial gauge 
Timing dimension................................ mm | 1.07 +0.02 Dimension on pump 0.77 0.66 
Crankshaft position ........................ mm [°] | 0TDC DTD 0 TDC 0 TDC 
Turbo type / ref / pressure ................... bar | _ e e Garrett T2 / KKK K14? 
Injection pump MAKE ..........................- Bosch Roto Diesel Bosch Bosch 
injection pump part NO sese VER425/1 R8443B980A VER 162 VER 472 
Injector Make / type... Bosch Roto Diesel Bosch Bosch 
MUERE Ekor S DNOSD299A RDNOSDC6887D 256 299 
alc EE Indirect VER Indirect DPC Indirect VER Indirect VER 


Injection opening pressure, New [used]...bar | 130 130 
Glow plugs 
mo me oes oom suom Bosch/Champion 

ved eco RØÐ 0250 201 019 / CH68 


——À 11/13 


175 


Bosch/Champion 
0250 201 019 / CH68 
11/13 


Bosch/Champion 
0250 201 019 / CH68 
Tidafó 


Bosch/Champion 
0250 201 033 / CH68 
11/13 


Brakes 
minimum friction materíal thickness 


basaseshssebussapssastdAavasesostasso eso 


Tyres - Saloon / Hatch....................... | 175/70x14 

-" Bsp Van... e... ...... Size | 175/70x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/2.2 
- Estate / Van. bar | 24/24 
Front suspension / wheel alignment 


175/70x14 
175/70x14 
22/22 
24/24 


175/70x14 
175/70x14 
22122 
24/24 


185/65x14 
185/65x14 
22122 
233/23 


Toe-in (+) / Toe-out (-)..................... mm [°] | 2021.0 2.0+ 1.0 2.0+ 1.0 2.14 1.0 
VENUS eundi le S E... 0° + 30° 0^ x30 0° + 30' 0° + 30’ 
c E... Mcr a cc 2^10' + 30’ PAS: 3° + 30' 2°10' + 30° PAS: 3° + 30° 2°10’ + 30° PAS: 3° + 30’ NK 


/—— 11%30' + 30' 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 54214 Est: 2.1 + 1.4 
Pan aate -1°30' + 30' 


11°30’ + 30° 11°30" + 30 11°30" + 30’ 


5.4414 Est:2.1+1.4 
-1*30' + 30 


54 £14 Est 2.1 + 1.4 
-1°30' + 30' 


5.4 + 1,4 Est: 2.1 + 1.4 
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405 1.9 D 405 1.9 D 405 1.9 D 405 1.9 TD 
1992 to 1996 1992 to 1996 1992 to 1996 1992 to 1996 


Torque wrench settings 
Cylinder head - stage 1 


20 « 70* N 20 « 70°N 20+70°N 

70 70 15 + 60° 
Crankshaft pulley bolt 40 + 60° 40 + 60° 40 + 60° 
Camshaft pulley bolt as 45 45 45 
Flywheel [driveplate] bolt 50 50 50 
Front hubs 320 320 320 

275 Se 2/5 

85 85 85 
Glow plugs 25 25 25 
Clutch pressure plate bolts 25 25 25 
Injection pump sprocket 50 50 50 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Final drive 
Cooling system 
Fuel tank 


Notes 


405 1.9 D 1992 to 1996 

‘Bolt length below head: «121.5 mm 
405 1.9 D 1992 to 1996 

‘Bolt length below head: 121.5 mm 
405 1.9 D 1992 to 1996 

‘Bolt length below head: «121.5 mm 
405 1.9 TD 1992 to 1996 

'Bolt length below head: «146.5 mm 
*0.85 bar @ 3000rpm 


H19257 


1905 cm? 


— Not applicable, or information not 
available 


405 1.9 TD 406 1.9 TD 406 1.9 TD 406 2.0 HDi 
1992 to 1996 1996 to 1999 1996 to 1999 1999 to 2000 


XUDSTE/. D8A SOHC Turbo 68kW} XUDOTE:L D8A SOHC Turbo 66KW| XUDSBTF DHX SOHC Turbo 66kW | DW10TD/L3 RHY SOHC 66kW 


Engine typel/e,óde .................. esee 


Capacity (cm?) / cylinders........................ 1905/4 1905/4 1997 /4 
21.8/ 21.8/ 18.0 / 230.0 
"TORIO TOR po P TTS Nm | t€ 196 196 205 
Oil pressure ............. idle [running] bar | [4.5 @ 4000] (4.5 @ 4000] [4.5 @ 4000] [3.8] 
QUAGPRDUFGIBIO n.i sesiis °C | 80 80 80 80 
Valve clearances - inlet (mm) ................. 0.15 z 0.04 0.15 + 0.04 0.15 + 0.04 0: Hyd. 
- exhaust (mm) .............. | 0.30 + 0.04 0.30 x 0.04 0.30 + 0.04 0: Hyd. 


1342 
FE 


134-2 134-2 


FE 


MONUI ORO INO erecti tc 
No: 1 cylinder DOsitiom...............«eseseseoes 
Cooling system 
Thermostat opening temperature ......... E 
Radiator cap pressure „usns 

Fuel system 


Idle speed .......... oed rpm 78010 800 800 + 50 

Maximum (no load) speed .................rpm 5100 5100 5100 
Smoke test/opacity ................... M1% 1.84 24i 2.5 

Static timing melNod..........«nerne cernes Dial gauge Refer to wsm Dial gauge Refer to wsm 
Timing dimension...........................- mm | 0.66 4 0.57 - 
Crankshaft position ........................ mm [PP] | 0TDC | DI — è 

Turbo type / ref / pressure ................... bar | Garett T2 / KKK KIS Garrett T2 / KKK KIE Garrett T2 / KKK K14? KKK or Garrett 
Injection pump MAKE ssassn | Bosch Bosch Bosch 
Injection pump part no... sss VER 445 VER 445 EDC15C2 
Injector Make / type... |. BOSCH Bosch 

HORRORE. aak assinam 209 DNOSD299 - 


Indirect VER Direct 


200 t0 1500 


LTE 

Injection opening pressure, New [used]...bar 

Glow plugs 
TT EE Bosch/Champion Bosch/Champion 

—————— e 0250 201 033 / CH68 

E ee 11/12 


Bosch/Champion 
0250 201 033 / CH68 
11/12 


Bosch/Champion 
0250 202 032 / CH170 


Brakes 
minimum friction material thickness 


EENS ENEE ENEE EEN EES 


Tyres - Saloon / Hatch....................... 185/65x14 


195/65x15 


195/65x15 185/70x14: 195/65x15:205/60x15 


- Estate Vah... iecoris Size | 185/65x14 195/68x15 195/65x15 185/70x14: 195/65x15:205/60x15 
Pressure - front / rear - Saloon / Hatch...bar | 22/22 22/22 22122 24/2423/2.324124 


- Estate / Van......bar | 23/23 


Front suspension / wheel alignment 


24/25:24/2424/24 


= 


Toe-in (+) / Toe-out (-)..................... mm [9] | 2121.0 0.0 + 0.5 0.0+ 0.5 0.0+ 0.5 
c, ——— 0° + 30" 0°30" (EH 0 = 30’ 
———— Ji3) 330 230 $30 + 30' 330 + 30' 


ÍS ir 119301.-30' 

Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)................u.....mm [S] | 54214 Est 2.1214 1.5 + 0.5 

onu e. -1°50' x 30' 


11°30 + 30° 1130 + 30° 11°30' + 30 


1.5 + 0.5 
1°50' + 30° 


Torque wrench settings 
Cylinder head - stage 1 


20 4 70 N 
15 + 60° 
40 + 60° 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 
litres 
litres 

Automatic transmission 

Final drive 

Cooling system 

Fuel tank 


Notes 


405 1.9 TD 1992 to 1996 

‘Bolt length below head: <146.5 mm 
*0.85 bar @ 3000rpm 

406 1.9 TD 1996 to 1999 

‘Bolt length below head: «146.5 mm 
20,93 to 1.07 bar @ 3000rpm 

406 1.9 TD 1996 to 1999 

'Bolt length below head: «146.5 mm 
2.93 to 1.07 bar @ 3000rpm 

406 2.0 HDi 1999 to 2000 

'Max bolt length below head «133.3 mm 


— Not applicable, or information not 
available 


406 1.9 TD 
1996 to 1999 


204 T0 N 
15 + 60° 
40 + 50° 
45 

50 

320 

270 

85 

25 

20 

50 

90 

20 

20 


204 70 N 
15 + 60? 
40 + 50? 
45 

50 

320 

270 

85 

25 

20 

90 

90 

20 

20 


1997 cm? 


H32021 


20+70' N 
25 + 60° 
197 

43 

48 

325 

275 

90 

25 

20 

90 

30 

22.5 

20 
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406 1.9 TD 406 2.0 HDi 
1996 to 1999 1999 to 2000 


PEUGEOT 


406 2.0 HDi 406 2.1TD 504 2.3 Pick-up 505 2.5 
1999 to 2000 1996 to 1999 1982 to 1993 1982 to 1992 


Ehigine upeioggle enen DW10ATED/L3 RHZ SOHC 80kW | XUD11BTE/L P8C Turbo 81kW | XD2 134 OHV 51kW XD3 155 OHV 51kW 
Capacity (cm?) / cylinders......................... 1997 / 4 2088 / 4 2304 / 4 2498 / 4 
Compression ration / pressure ............ bar | 17.6/ 230.0 215/2180 222/218.0 230/ 
deeg ceteris icons Nm | 250 250 0 0 
Oil pressure ................... idle [running] bar | [3.8] [2.5 @ 2000] 1.5 [3.0 @ 4000] 15 
Oil temperature EEN °C | 80 80 90 90 
Valve clearances - inlet mm)... 0: Hyd. 0: Hyd. 0.15 0.15 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0.25 0.25 


Tostan CCE Geen 1-9-4-2 1-3-4-2 1-3-4-2 
NO rl hCylin@ Sra pOSHION semen. FE 
Cooling system 
Thermostat opening temperature ......... g 78 

Radiator cap pressure ........................ ' TE 0.8 5.89»: 1.0 


Fuel system 


Idle speed seet hiver rpm | 850250 675 + 25 750 to 800 700 to 800 [800 to 850] 
Maximum (no load) speed ................. rpm | 5100 5150 4750 4850 

Smoke test/opacity ........................ M1% | 241 2.41 215 25 

Statio timingimetlibd........... nens Refer to wsm Refer to wsm Dial gauge Dial gauge 

Timing dimension.. sucer eonenaeeaascser mm 0.88 0.01 0.01" 

Crankshaft position ........................ mm [] 0 TDC 3.83 + 0.05 [22] 2.85 + 0.05 [18]' 


Turbo type / ref / pressure ................... bar Mitsubishi TD04 1.0 bar @ 3000 | _ m 

Injection pump make ................................ Bosch Lucas Roto Diesel Roto Diesel 

Injection pump part mo... run EDC15C2 EPIC R3443 F790 040 or 794/5 100A, 150A, 152A, A155B, B156B 
Injector Make / type ................ a ananas " Bosch Roto Diesel Roto Diesel 

PAGO partho. eo soc mper Quse, Be DNOSD 299 RDNOSDC 6577 or 65778 RDNOSDC 6577 or RDN12SCC 6849 
Ja Direct Indirect DPA DPC R8443 


Injection opening pressure, New eech ber | 200 to 1500 163 + 3.5 11929 1525 


Glow plugs 
NUN... OO PN Bosch/Champion ` ` Bosch/Champion 
RAM 0250 202 032 / CH170 0250 201 019 / CH68 

OE ous. EE 11/12 


Bosch/Beru 
0250 200 019 / 0 100 221 118 
11/ 85 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Brakes 
minimum friction material thickness 


dearhepesessesatostesqueeseseeseeeesesn 


Tyres - Saloon / Hatch....................... | 185/70x14: 195/65x15:205/60x15 
SES Man... aed i 185/70x14: 195/65x15:205/60x15 
2.4/2.4: 2.3 / 2.3:2.4 / 2.4 
24/25:24/2424/24 


195/65x15 


175x14 
185x14 
1.8/2.1 
18/27 


185x15 


22/22 


1.6/40' 


0.0 + 0.5 
0° + 30' 
3^30' + 20 
11*30' + 30' 


0.0 + 0.5 
0°30” 
3°30’ + 30 
11°30" + 30° 


22110 
45 + 30’ 
1°30" + 45° 
8°54’ + 30’ 


021 
-45° + 30’ Est: -30’+30’ 
2°40’ + 30° Est: 2°30’ 
9°15’ + 30' Est: 9°30’ 


1520.5 
1°90" + 30 


1.5 + 0.5 
-1%50' + 30' 


3.0+ 1.0 Est; 0 
-11+30' Est:0 
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406 2.0 HDi 406 2.1TD 504 2,3 Pick-up 505 2.5 
Torque wrench settings 
Cylinder head - stage 1......................, Nm 30 
— 50 
c —— Slacken, 70 
a Warm up, allow to cool 


ndm. 5 Slacken, 70 
+ 120° 


30 

70 

Slacken, 70 

Warm up, allow to cool 
Slacken, 70 

+ 120° 


20+70°N 20+70°N 


Big-end bearings..................... s Nm 60N 

Mainibegrings.........: ee Nm | 254 60 15 + 60° 120 

Crankshaft pulley bot... Nm | 197 50 55 + 60° 

Camshaft pulley bolt ........................... Nm | 43 20 " 

Flywheel [driveplate] bolt..................... Nm | 48 50 15 + 60° 

Lo ——— —C(O[^H^AO"A"A(«————— 325 320 WSM 
-——m— 275 280 

VON 85 Steel: 60 Alloy: 85 


29 
20 
50 
90 


EEO jo T e n eti. eee Eug Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
DOC ————— Nm 
Injection pump mounting bolts ........... 
Injector pipe unions,...............,............ 
Capacities 


E EE : i q 5.0 
ES U i BA7: 1.8 BA10: 1.85 
Automatic transmission e 
ell Cu suoneria 1.6 
CoelingisWBteImi;.. ulasan ss i ! 10.0 
AAK Ea ieoor srn 


Notes 


406 2.0 HDi 1999 to 2000 
'Max bolt length below head «133.3 mm 

406 2.1TD 1996 to 1999 

‘Max bolt length: Refer to dealer for latest spec. 
504 2.3 Pick-up 1982 to 1993 

"Varies according to tyre manufacturer 

505 2.5 1982 to 1992 

'R8443 B156B: value marked on pump 

Estate: 3.51.0 


1997 cm? 


— Not applicable, or information not 
available 


2304 cm? / 2498 cm? 


505 25 605 2.1 TD 605 2.1 TD 605 2.1 TD 

1982 to 1992 1990 to 1998 1990 to 1993 1993 to 1997 
XUD11ATE/L P8B 12V 80kW 
2088 / 4 


215/ 
294 


XUD11ATEY PHZ 12V 80kW 
2088 / 4 

215/. 

234 


XUD11ATE/W PBA 12V 80kW 
2088 / 4 

215/. 

234 


XD3 155 OHV 51kW 
2498 / 4 

23.0/ _ 

0 


Engilio type/Gote.......0: rennes ennt 
Capacity (cm?) / cylinders ......................... 
Compression ration / pressure ............ bar 
Dol ——— M Nm 


Cil pressure ................... idle [running] bar | 1.5 1.3 [8.5 € 4000] 1.3 [3.5 @ 4000] [2.5 @ 2000] 
Ciencia °C | 90 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0.25 0: Hyd. 0: Hyd. 0: Hyd. 
PROC ON Mas E asi 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position ............................. 


Cooling system 

Thermostat opening temperature 
Radiator cap pressure 

Fuel system 


EE aem MR n rpm | 750 to 800 [800 to 850] ` 700 + 25 675 + 25 700 + 25 
Maximum (no load) speed ................. rpm | 4850 5150 + 125 5150 + 125 5150 
Smoke test/opacity ........................ M1% | 25 241 30 3.0 

Static tiffing Ie tho... sss Plunger travel Refer to wsm Plunger travel Dial gauge 
Timing dimension............................... mm | 03 Dimension on pump 0.88 0.88 
Crankshaft position ........................ mm [°] | 0.72 + 0.03 " 0 TDC 0 TDC 
Turbo type / ref / pressure .............. se DAL Mitsubishi TD04 0.9 bar € 3000 | Mitsubishi TD04 0.9 bar @ 3000 | Mitsubishi TD04 0.9 bar @ 3000 
Injection pump make ..........................- Bosch Roto Diesel Bosch Bosch 
Injection pump part mo... seen 2240 R84 or 2250 R84 R8443 B743A 2150 R281 VER 474 
Injector Make / type .................................. Bosch Roto Diesel Bosch Bosch 
Beggener DNOSD 252 RDN12SDC 6874C DNOSD 299 DNOSD299 


VE4/9F 
120+5 


Indirect DPC 
150 + 5 


Indirect VE4/9F 
175 + 5 


Indirect VER 
175+5 


[La] CLC) us GEES 
Injection opening pressure, New [used]...bar 
Glow plugs 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
41712 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/13 
Brakes 

minimum friction material thickness 


Tyres - Saloon / Hatch | 175x14 
- Estate / Van i 185x14 
Pressure - front / rear - Saloon / Hatch...bar | 1.8/2.1 
bar | 19/22 


195/65x15 195/65x15 205/60x15 


22/22 ` 22/22 23/23 


3.0 + 1.0' 1.19 + 0.5 PW 1.19 + 0.5 PW 


1.42 + 1.0 


-45' £30 Est: -30'+30' -18' + 30' -18' + 30' -0°18 + 30' 
2°40’ + 30' Est: 2°+30 2°35’ + 30 2%35' + 30' 2°35 + 30' 
9°15’ z 30" Est: 9°+30' 13°38’ + 30' 13°38’ + 30" 13°38" + 30’ 


3.0+1.0 Est:0 
-1°+30' Est: 0 


1.4+0.3 PW 
-1729' + 30 


1.4 + 0.3 PW 
-129 € 30 


2.8 + 0.6 
-1°29 + 30' 
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505 2.5 605 2.1 TD 605 2.1 TD 605 2.1 TD 
1982 to 1992 1990 to 1998 1990 to 1993 1993 to 1997 


Torque wrench settings 
Cylinder head - stage 1 30 

70 

Slacken, 70 

Warm up, allow to cool 

Slacken, 70 

+ 120° À , 

60N 20 « 70 N 
Main bearings 120 154 60 15 + 60° 15 + 60° 
Crankshaft pulley bolt 55 + 60° 40 + 60° 40 + 60° 40 + 60° 
Camshaft pulley bolt r 45 45 45 
Flywheel (driveplate] bolt 15 + 60° 50 LkC 50 LkC 50 
Front hubs WSM 
Rear hubs 280 
Wheel nuts / bolts Steel: 60 Alloy: 85 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 


Capacities 
Engine oil & filter litres | 5.0 55 6.0 
Gearbox litres | DA 1.8 BA10: 1.85 BE1:2.0 BE3: 2.0 ML5T: 1.85 | BE1/BE3: 2.0 ML5T.1.85 


litres | _ 

litres | 1.6 
Cooling system.................................itres | 10.0 
Fuel tank litres | 70 


Notes 


505 2.5 1982 to 1992 

‘Estate: 3.51.0 

605 2.1 TD 1990 to 1998 

‘Slacken, 20 + 70° N 

“Bolt length below head: <146.5 mm Bolt with guide 
boss: <151.5 mm 

605 2.1 TD 1990 to 1993 

‘Slacken, then 20 + 70° N 

*Bolt length below head: <146.5 mm 
605 2.1 TD 1993 to 1997 

‘Bolt length below head: «151.5 mm 


- Not applicable, or information not 2498 cm? 
available 


605 2.1 TD 605 2.1 D 605 2.1 D 605 2.5 TD 
1994 to 1997 1990 to 1993 1994 to 1996 1995 to 1998 


Engine 


Engine typelcode......... nnn XUD11BTE/L P8C 12V 80kW XUD11A/W P9A 12V 60kW XUD11A/L PJZ 12V 60kW DKSATE/UY THY SOHC 12V 95kW 
Capacity (cm?) / cylinders......................... 2088 / 4 2188/4 2138/4 2446/4 
Compression ration / pressure ............ bar | 215/ 225/. 225i 21.0/ 
E E 1 annue Nm | 234 0 0 0 
GIlpPressure'............u.. idle [running] bar | [2.5 @ 2000] 1.4 [3.8 @ 4000] 1.4 [3.8 @ 4000] [23.0] 
Qiltemperature.........c ccce aito eC | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
eege esae erstens 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE FE 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 

Fuel system 


FERRE — see rpm | 700+25 700 + 25 700 + 25 750 
Maximum (no load) speed ................. rpm | 5150 5150 + 125 5150 + 125 5100 
Smoke test/opacity ........................ M1% | 154 241 241 25 
e E Refer to wsm Refer to wsm Refer to wsm Dial gauge 
Timing dimension................................ mm | _ Dimension on pump Dimension on pump 0.52 


Crankshaft position ........................ mm [P] 0 TDC 


Turbo type / ref / pressure ................... bar 


Mitsubishi TD04 0.9 bar @ 3000 


Injection pump make ................................ Lucas Roto Diesel Roto Diesel Bosch 

Injection pump part nO" NN... NN... DPC R8443 B733C R8443 B962C R520/535 

ector Make Bype..........cceeeneeseeoeeenatannee CAV Roto Diesel Roto Diesel Bosch 

gl eres earntrrneeoasicnnas d RDN12SDC 68720 RDN12SDC 6872D DNOS D312 

MEN ONN DO a a Indirect DPC DPC DPC MSA11 3.6 VP36 electronic 
Injection opening pressure, New [used]...par | 175+5 13025 13015 17010 175 


Glow plugs 
Mino rores EE Bosch/Champion 

m ——— 0250 201 019 / CH68 

Dames 11/13 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Bosch/Champion 
0250 201 039 / CH163 


Brakes 
minimum friction material thickness 


nIDOI»ADD»eMPMMX————EAM 


Tyres - Saloon / Hatch j 205/60x15 195/65x15 
-IESIBte AV ina i 


195/65x15 


195/65x15: 205/60x15 


23/23 22/22 


22122 2.3/23 


1.42 + 1.0 1.19 + 0.5 PW 1.19 + 0.5 PW 1.9 21.0 


0°18" + 30” -18' + 30' -18 + 30° 0°27" + 30 
295 + 30’ 2°35" + 30 2°35’ + 30’ 247 
13°38" + 30' 13°38' + 30° 13°38’ + 30’ 1944 + 30° 


——— 2.8 + 0.6 
r. a Gian Case sms -1729' + 30' 


14 + 0.3 PW 
-1729' + 30' 


1.4 + 0.3 PW 
-1729' + 30' 
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PEUGEOT 


605 2.1 TD 6052.1D 605 2.1D 605 2.5 TD 
1994 to 1997 1990 to 1993 1994 to 1996 1995 to 1998 


Torque wrench settings 
Cylinder head - stage 1 


20 « 70* N 
15 + 60° 
Crankshaft pulley bolt ......................... 40 + 60° 
Camshaft pulley bolt 45 
Flywheel [driveplate] bolt 50 
Front hubs 
Rear hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 

Engine oil & filter litres 
Gearbox litres 
Automatic transmission litres 
Final drive litres 
Cooling system 

Fuel tank 


Notes 


605 2.1 TD 1994 to 1997 

‘Bolt length below head: <151.5 mm 

605 2.1 D 1990 to 1993 

'Slacken, 20 + 70° 

*Bolt length below head: <146.5 mm Bolt with guide 
boss: $151.5 mm 

605 2.1 D 1994 to 1996 

'Slacken, 20 + 70° 

*Bolt length below head: <146.5 mm Bolt with guide 
boss: <151.5 mm 


- Not applicable, or information not 
available 


40 + 60° 
45 
50 LkC 


5.5 5.5 


BE1/BE3: 2.0 MLST: 1.85 BE1/BE3: 2.0 MLST: 1.85 


32020 


M10 Boltss162.5 mm: 35+120° 
M12 Bolts«153.5 mm: 50+120° 


20 + 65^ N 
20 + 60° 
45 

45 


806 1.9 TD 806 1.9 TD 806 2.0 HDi 806 2.1 TD 
1995 to 2000 1995 to 2000 1999 to 2000 1995 to 1999 


DW10ATED/L3 RHZ SOHC 80kW | XUD11BTE P8C SOHC 80kW 


Engine 
Englhieitypa/eode s... 


XUDSTF/L D8B EGR 67kW XUDOTF/Y DHX EGR 66kW 


Capacity (em) / cylinders......................... 1905/4 1905 / 4 1996 / 4 2088 / 4 
Compression ration / pressure ............ bar | 21.8/_ 218/ _ 18.0/ 230.0 21.8/_ 
Aere nior m Nm | 202 200 250 0 
Oil pressure ,............n.... idle [running] bar | [5.0 @ 4000] [4,1 @ 2000] [3.8] [9.1 @ 2000] 
Dilitempetatül e.c rtr ces *C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 + 0.04 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0.30 + 0.04 0: Hyd. 0: Hyd. 


S e MEME 1-3-4-2 1-3-4-2 1-3-4-2 
Nosl Cyl dempOS OY aanerer 

Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ........................ 
Fuel system 
Idle speed ................ ss OR rpm | 800250 = 800 + 50 
Maximum (no load) speed ................. rpm | 5100 5100 
Smoke test/opacity ........................ M1% 1 184 TENE 241 
Statio-timing method..................... Dial gauge Dial gauge 
UE kar mm | 0.66 eg 0.75 


Crankshaft position ........................ mm [} | 0 TDC 0 TDC 


750 + 50 
5100 

2.4 

Refer to wsm 


Garret T15 1.0 bar @ 3000 


Turbo type / ref / pressure .................., bar | _ 0.6 to 0.7 bar @ 2000rpm 0.6 to 0.8 bar @ 2000rpm 
Injection pump make ................................ Bosch Bosch Bosch Lucas 
Injection pump part mp... En VE 4/9F 2250R513 |; XUDBP02 EDC15C2 XUDLPO1 


CAV 
6751H 
Indirect 
145 to 155 


Injector Make types aras Bosch Bosch 
duco 07110) M ioana DNOSD299 . DNOSD299C 
El E E E Indirect VE Indirect 
Injection opening pressure, New eech bar | 175 17515 
Glow plugs 
MEE EE Bosch/Champion 
TTT 0250 201 033 / CH163 
11/12 


Direct Common Rail 
200 to 1500 


Bosch/Champion 
0250 201 033 / CH163 
11/12 


Bosch 
0250 201 033 
11/8 


Bosch/Champion 
0250 202 032 / CH170 


Brakes 
minimum friction material thickness 


8.5 with backing 
1.5 


8.5 with backing 
1.5 


8.5 with backing 
15 


Tyres - Saloon / Hatch....................... j 
SE BE Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van... bar 
Front suspension / wheel alignment 


205/65x15 205/65x15 205/8515 ` 


23/23 23 ER 


Toe-in (+) / Toe-out (-)..................... mm [9] | 2021.0 2.0 + 1.0 2.0 + 1.0 2.0 + 1.0 
AARS TTE 0° 20 0° + 30’ 0° + 30’ 0° + 30’ 
re 3%30' + 30° 3°30’ + 30' 3*30' + 30° 3°30’ + 30° 


 — el 11°28" + 40’ 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [|] | 2.02 1.0 
EE asa Lc TESTA m iss E AM -1%0' + 30' 


11728 + 30' 11728 + 30° 11728 + 30' 


2011.0 
-1°0' + 30' 


2.0 + 1.0 
-1°0 + 30 


2.0+1.0 
-10 + 20 


20 « 70" N 
Main bearings 70 
Crankshaft pulley bolt 40 + 60° 
Camshaft pulley bolt 45 
Flywheel [driveplate] boit 50 
Front hubs 110 
Rear hubs 
100 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting boits 
Injector pipe unions 
Capacities 
litres | 4.0 Steel sump: 4.25 
litres | 1.85 


Cooling system 
Fuel tank 


Notes 


806 1.9 TD 1995 to 2000 

'Bolt length below head: «146.8 mm 

806 1.9 TD 1995 to 2000 

"Bolt length below head: «151.5 mm 

806 2.0 HDi 1999 to 2000 

‘Bolt length below head: «133.4 mm 

806 2.1 TD 1995 to 1999 

'Bolt length below head: «146.5 mm Bolt with guide 
boss: 151.5 mm 


4.0 Steel sump: 4.25 


1.85 


— Not applicable, or information not 
available 


1996 cm* 
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806 1.9 TD 806 1.9 TD 806 2.0 HDi 806 2.1 TD 
1995 to 2000 1995 to 2000 1999 to 2000 1995 to 1999 


| Torque wrench settings 
Cylinder head - stage 1 


20 4 70* N 20 4 70 N 
25 + 60° 15 + 60° 
197 . 70 + 60° 
43 45 

48 50 

100 + 60° 110 


100 100 
22 
23 
50 
90 
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ayn nes pP E U G E OT 
Sl 7 | 
STIS Expert 1.9 D Expert 1.9 D Expert 1.9 TD Partner 1.7 D 
f 1996 to 1999 1998 to 2000 1996 to 2000 1996 to 2000 


Engine 
Bhginodtypelcodae:u:. sites rte XUD9A D9B SOHC 51kW DW8/L3 WJZ SOHC 51kW XUD9TF/L D8A Turbo 68kW XUD7A A9A SOHC 44kW 
Capacity (cm?) / cylinders......................... 1905/4 1868 / 1905/4 1769/4 
Compression ration / pressure ............ bar | 23.0/ 23.0 / 218/ 230/ 
rE Nm | 120 125 196 0 
Oil pressure ................... idle [running] bar | [5.0 @ 4000] 1.8 (4.5 @ 4000] [5.0 @ 4000] [3.5 @ 4000] 
EI Ee Ee °C | 80 80 80 80 
Valve clearances - inlet (mm). 0.15 + 0.05 0.15 + 0.08 0.15 + 0.05 0.15 + 0.05 
- exhaust (mm) .............. 0.30 + 0.05 0.30 + 0.08 0.30 + 0.05 0.30 + 0.05 
[ECONO TAG e e e MM 1-3-4-2 1-3-4-2 1-3-4-2 


N 

Cooling system 

Thermostat opening temperature 

Radiator cap pressure 

Fuel system 

PRE SORE Miran Rosita ssi rpm | 800 +50 

Maximum (no load) speed 5150 + 80 

Smoke test/opacity Š 25 

Static timing method Dial gauge 

Timing dimension 1.07 + 0.02 

Crankshaft position 0 TDC 

Turbo type / ref / pressure e 

Injection pump make Bosch 

Injection pump part no VER 425-10/11 

Injector Make / type Bosch 

Jóg 2| aT MM DNOSD299A 

Injection type Indirect 

Injection opening pressure, New se ber | 130 

Glow plugs 
benc esas doces P B Campion 
E o co o E 0250 201 019 / CH68 

EE 11/12 


800 + 50 
5150 + 80 

3.0 

Dial gauge 

0.66 + 0.02 

0 TDC 

KKK K14 or Garrett T2' 
Bosch 

R445 

Bosch 

DNOSD299 

Indirect 

175 


5150 + 125 

25 

Dial gauge 
Dimension on pump 
0 TDC 


Lucas 

X052 8443B930A 
CAV 

LCR 6730705D 
Indirect 

140 


Lucas 
DPC + EGR 


Champion 
CH163 
11/12 


Bosch/Champion 
0250 201 033 / CH163 
11/14 


Brakes 
minimum friction material thickness 
re Rm 8.5 with backing 
Dore teens a EE 1.0 

Tyres - Saloon / Hatch....................... i 
BU Vane Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van... bar 
| Front suspension / wheel alignment 


8.5 with backing 
10 


8.5 with backing 
1.0 


8.5 with backing 
10 


195/7014 195/70x14 195/70x14 165/70x14 


30/30 3.0/ 30 30 13.0 25 IEN 


Toe-in (+) / Toe-out (-)..................... mm P] | 1.0 +0.5 1.0 + 0.5 1020.5 1.0 to 3.0 
Ill 0° + 30’ 0° + 30' 0° x30 0 20 
ERE 3°30’ x 30' 3°30' + 30' 3°30’ + 30’ 3° +30 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 1.0205 
CENDO na m -+30 


3.8 to 5.8 
1°15 + 30' 
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Expert 1.9 D Expert 1.9 D Expert 1.9 TD Partner 1.7 D 
1996 to 1999 1998 to 2000 1996 to 2000 1996 to 2000 


Torque wrench settings 
Cylinder head - stage 1 20' 
60 
+ 180° + 5* 


20+70°N 20 +70°N 20+70°N 20+70°N 
70 70 70 15 + 60° 
40 + 60° 40 + 60° 40 + 60° 40 + 60° 
45 45 45 
50 50 65 
100 + 60° 320 
100 + 60° 275 
Wheel nuts / bolts 100 85 
Glow plugs 22 22 
Clutch pressure plate bolts 20 20 
Injection pump sprocket 50 50 
Injectors 90 90 
Injection pump mounting bolts 22 20 
Injector pipe unions 20 20 
Capacities 
45 4.0 STEEL SUMP: 4.25 
BE3:2.0 ML5T1.85 MEST:1.85 | 1.85 


Cooling system litres 
Fuel tank litres 
Notes 

Expert 1.9 D 1998 to 2000 

'Bolt length below head: «125.5 mm 

Expert 1.9 TD 1996 to 2000 

'0.6 to 0.7 bar @ 2000rpm 


Partner 1.7 D 1996 to 2000 
' Bolt length below head: «121.5 mm 


1769 cm? / 1905 cnm 


| IN 5 
I| 3 WT $ 
"A 


X 


- Not applicable, or information not 1868 cm? 
available 


PEUGEOT 


Partner 1.9 D Partner 1.9 D Partner 1.9 D J5, Express 1.9 
1996 to 2000 1996 to 2000 1996 to 2000 1987 to 1991 


Engine type/code.......5 eren XUD9A/W2 DIB SOHC 52kW ` | XUD8Y DJY SOHC 50kW XUD9Y DJY SOHC 50kW XUD9A D9B SOHC 51kW 
Capacity (cm?) / cylinders......................... 1905 / 4 1905 / 4 1905 / 4 1905/4 
Compression ration / pressure ............ bar | 23/ “1237 23/ 
JET GI AAA E A, Nm | 120 120 120 
Oil pressure de [running] bar | [3.5 @ 4000] [3.5 @ 4000] [8.5 @ 4000] 2.0 [4.5 @ 4000] 
EC ue nusu °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 + 0.05 0.15 + 0.05 0.15 + 0.05 0.15 + 0.04 
- exhaust (mm) .............. 0.30 x 0.05 0.30 0.05 0.30 + 0.05 0.30 + 0.04 
liisetion'orderu:. ..... cree tee 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ........................ 
Fuel system 
depood ee IR oct rpm | 75010 800 750 to 800 
Maximum (no load) speed ................. rpm | 5150 + 125 5150 + 125 
Smoke test/opacity nn MI Dé | 25... 25 


750 to 800 
5150 
25 


750 to 800 
5100 + 125 
25 


Static timing method................................. Dial gauge Dial gauge Dial gauge Plunger travel 
Timing dimension..................... mm ne Dimension on pump 0.66 + 0.02 09 
Crankshaft position ........................ mm [°] 0 TDC 0 TDC 0 TDC 
Turbo type / ref / pressure ................... bar ^ - x 


Bosch 
2300 R272-1 or R272-2 
Bosch 

DNOSD 287/ or 287+ 
VE4/9F 
130 + 5' 


Bosch 

VER 425 6 
Bosch 
KCA 17542 
Indirect 
130 


Injection pump make ..............................-. Bosch Lucas 
Injection pump part no................. VE4/8F230 Å .. |XUDLPOS 
Injector Make / type .................................. Bosch CAV 
1 o c OMEN CRM DNOSD299A LCR6335201D 
Mð TA Indirect Indirect 
Injection opening pressure, New [used]...bar 140 
Glow plugs 
T MC NES ae Bosch/Champion Bosch/Champion 
BEE, 0250 201 033 / CH163 0250 201 033 / CH163 
I— Más. 11/14 


Bosch/Champion 
0250 201 033 / CH163 
11/14 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Brakes 
minimum friction material thickness 
M TN ded 8.5 with backing 
LUE a 10 

Tyres - Saloon / Hatch....................... 
2. NaM NIMM Size 
Pressure - front / rear - Saloon / Hatch ...bar 
bad bar 


8.5 with backing 
1.0 


8.5 with backing 
1.0 


165/70x14 165/70x14 185/70x14 


25/37 25/37 25/37 


Toe-in (+) / Toe-out (-)..................... mm [°] | 1.0to 3.0 1.0 to 3.0 1.0 to 3.0 405210 
CET a EE A 0° + 30’ 0 + 30’ 0° +30’ 2°20’ + 30° 
mmer: Á——— — 3° + 20 y x30 $ x30 


—. 3.8 to 5.8 
Dk 145 + 30° 


3.8 to 5.8 
115 + 30’ 


3.8 to 5.8 
1°15 + 30’ 
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PEUGEOT 


Partner 1.9 D Partner 1.9 D Partner 1.9 D J5, Express 1.9 
1996 to 2000 1996 to 2000 1996 to 2000 1987 to 1991 
Torque wrench settings 
Cylinder head - stage 1 


20+70°N 20+70°N 20+ 70 N 204 70 N 
Main bearings 154 60° 15 + 60° 15 + 60° 70 
Crankshaft pulley bolt 40 + 60° 40 + 60° 40 + 60° 40 + 60° 
Camshaft pulley bolt 45 45 40 
Flywheel [driveplate] boit 65 65 50 LkC 
Front hubs 320 320 265 

275 275 - a5 

85 85 180 
Glow plugs 22 m m | 22 22 
Clutch pressure plate bolts 20 20 25 
Injection pump sprocket 50 50 50 
Injectors i 90 90 90 
Injection pump mounting bolts 20 M 20 
Injector pipe unions 20 22 
Capacities 

litres | 4.0 STEEL SUMP: 4.25 
litres | 2.0 

Automatic transmission litres 
Final drive litres 
Cooling system 
Fuel tank 


Notes 


Partner 1.9 D 1996 to 2000 

‘Bolt length below head: «121.5 mm 
Partner 1.9 D 1996 to 2000 

‘Bolt length below head: «121.5 mm 
Partner 1.9 D 1996 to 2000 

'Bolt length below head: «121.5 mm 

J5, Express 1.9 1987 to 1991 

'DNOSD287+ with VE49F2300R2722: 13525 


1905 cm? 


— Not applicable, or information not 
available 


að PEUGEOT 
NSR ynes 
SLIS J5, Express 1.9 J5, Express 2.5 J5, Express 2.5TD `. | Boxer 1.9 D 

Ju 1987 to 1993 1987 to 1994 1987 to 1994 1994 to 1997 


Engine 


Engine type/code.................................. XUD9A D9B SOHC 51kW U25 661 OHV 54kW U25 673 OHV 70kW XUD9AU D9B SOHC 51KW 
Capacity (cm?) / cylinders......................... 1905/4 2500/4 2500/4 1905 / 4 

Compression ration / pressure ............ bar | 23.0/_ 222]. 211077 2307€ 

TOTGUOIOUEDUL raosan Nm | 121 0 0 120 

Oil pressure ................... idle [running] bar | 2.0 [4.5 @ 4000] 1.0 [4.1 @ 3500] 2.5 [4.2 @ 3500] 2.2 [4.6] 

Oil temperature "isikan. °C | 80 80 80 80 

Valve clearances - inlet (mm). 0.15 + 0.04 0.30 0.30 0.15 + 0.08 


0.20 0.30 + 0.08 


1-3-4-2 


0.30 + 0.04 
1-3-4-2 


0.20 
1-3-4-2 


- exhaust (mm) .............. 
BOOM OLAS. RT RR 
No. 1 cylinder position .............................. 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure .................... E 
Fuel system 


Idle speed .......... EE rpm | 750to800 ` i 800 + 25 750 + 25 800 +0 -50 
Maximum (no load) speed ................. rpm | 5150 4625 + 125 4600 + 150 5150 + 125 
Smoke test/opacity an M1% | 25 25 3.0 25 

Static timing Method rerni Dial gauge Dial gauge Dial gauge Dial gauge 
Timing diMEnsio mm | Dimension on pump Dimension on pump Dimension on pump 1.07 + 0.01 
Crankshaft position ........................ mm [°] | 0TDC [22] [19] 0 TDC 


Turbo type / ref / pressure ................... bar | _ - 
Injection pump make ................................ Roto Diesel Roto Diesel 


Roto Diesel 


Bosch 
Injection pump part no................ nen R8443 B380A or B3808 MA260 R8443 B111A MAS100 R8443 B123B VER 4251 
Injector Make / type ..............................-. Roto Diesel Roto Diesel Roto Diesel Bosch 
BAO a a RDNOSDC 6751C RDNOSDC 65778 RDNOSDC 6751 KCA 17 S42 299A 
Injeation y EN DPC Indirect DPC DPC Indirect VER 


Injection opening pressure, New use, ber | 12515 1 12245 137 +5 130 
Glow plugs 
IES” Bosch/Champion 

NNM Ta 0250 201 019 / CH68 


11/12 


Bosch/Beru 
0250 201 019 / 0100221133 
11/11 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


Beru/Champion 
0250 201 019 / CH68 
11/12 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... 
Estate Pan. us osea Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van... bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | -0.5+1.0 
(S OBI] Ða 2°20’ + 30' 

———— 30’ + 30 
— LL 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 0+1.0 0:10 021.0 0210 
(0o RE... 0 0 x10 


185x14: 195/75x16 185x14: 195/75x16 195/70x15: 205/70x15° 


Refer to owners handbook Refer to owners handbook 270: 3.0/3.0 


-0.5 + 1.0 
2°20' + 30' 1800: 1°+30’ 
30' + 30' — 1800: 0+30' 


-0.5 + 1.0 
2"20' + 30' 1800: 1°30" 
30' + 20 1800: 0+30' 


PEU 32 


PEUGEOT 


| tron’ Is In O 
1987 to 1993 1987 to 1994 1987 to 1994 1994 to 1997 

Torque wrench settings 

Cylinder head - stage 1....................... Nm 40N 
titm + 100° 
gaa + 100° 


OE — Warm up, allow to cool 
Bruns oggi + 48* 


40N 
+ 100° 
| + 100° 
Warm up, allow to cool 
+ 46° 


Bolt length: «121.5mm' 


Lincs amare ones cecil 20+70°N 


90N 90N 40 slacken, 20 + 70° N 


—— 70 95 70 
Crankshaft pulley bot. Mm | 40+60* 250 404 51* 
Camshaft pulley bolt ........................... Nm | 40 32 45 
Flywheel [driveplate] bolt..................... Nm | 50 LkC 50 
eR NUE S Reston Nm | 265 265 450 18Q:500 
ee Nm | 275 275 WSM 
WheelliBtsu/ABGIlSies......ccrisesccseeeicies? Nm | 180 160 18Q: 180 
SU Nm | 22 20 to 25 
Clutch pressure plate bolts ................. Nm | 25 20 


Injection pump sprocket...................... Nm | 50 50 
CIS Nm 90 
Injection pump mounting bolts ........... Nm 20 
Injector pipe unions............................. 25 


Capacities 


— — m. 4,7 
SS. i 16 Transfer: 2.4 


4.25 STEEL SUMP: 5.25 

1.85 
wc —— ART i 4x4: 1.6 

Goling Syste eons i 

cif... Sa 


Notes 


Boxer 1.9 D 1994 to 1997 
‘Bolt with guide boss: <125.5mm 
3215/75x15:205/75x15:215/75x16 
310/320: 4.1/4.5 350: 4.5/4.5 


2500 cm? 


- Not applicable, or information not 
available 


PEU 33 


Haynes = E U G E O | 
WS Æ i 
VOL E Boxer 1.9 TD Borer 1.9 TD Boxer 1.9 D Boxer 2.5 D 

BOOK 1994 to 1997 1994 to 2000 1998 to 2000 1998 to 2000 


Engine 
ENGINI te... eerta 


XUDQUTF D8C SOHC Turbo 67KW | XUDQUTF DHX SOHC Turbo 67kW| XUDSAU DIB SOHC 50kW DJ5 T9A SOHC 12V 63kW 


Capacity (cm?) / cylinders........................ 1905/4 1905 / 4 1905/4 2446 / 4 
Compression ration / pressure ............ bar | 21.8/_ 218/. 23.0/_ 2001. 

Teen e ue cocoa Nm | 196 196 120 153 

Cil pressure .................. idle [running] bar | 2.4 [4.8] 24 [4.8 @ 4000] 2.2 [4.6] 1.8 [3.5 to 4.4 @ 2000] 
Oil'temperatufe Een °C | 80 80 80 80 

Valve clearances - inlet (mm) .................... 0.15 + 0.08 0.15 + 0.08 0.15 + 0.08 0: Hyd. 


0.30 + 0.08 0.30 + 0.08 0: Hyd. 


1-3-4-2 


- exhaust (mm) .............. 0.30 + 0.08 
MEANN CO a in oon 
Vo. 1 cylinder position .............................. 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure nt 
Fuel system 
BEP. eee a a rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity rn M% 


800 +0 -50 
5050 + 125 
241 


5200 « 125 
25 


5150 + 125 
241 


Static timing method................................. Dial gauge Dial gauge e Peg 
Timingidimiénsion:.......:.5...... ð mm | 0.66 + 0.01 0.66 + 0.02 1.07 + 0.01 9.5 Setting rod 
Crankshaft position ........................ mm [°] | 0 TDC DTD TDC 

Turbo type / ref / pressure ................... bar KKK , - 

Injection pump make ................................ Bosch Bosch Bosch Bosch 
Injection pump part no.............................. VER445 VER4452/2 2 E 

Injector Make / type EEN Bosch Bosch Bosch Bosch 

MASTOID ANT fO... e aecenas KCA 17 $42 299 KCA 17 $42 299 KCA 17 S42 299A 140 PV 3375 955 
JEE Indirect VER Indirect VER VER425/"XUD201 VER 683 


Injection opening pressure, New [used]...bar 175 130 


Glow plugs 


1st stage: 200. 2nd: 425 


Bosch/Beru 
0250 201 033 / 0100226186 


Bosch/Beru 
0250 201 033 / 0100226186 
11/9 


Bosch/Beru 
0250201019 / 0100221133 
11.07 


Beru 

0100 226 246 
11/9 
Brakes 

minimum friction material thickness 


Tyres - Saloon / Hatch e 

- Estate / Van i 195/70x15: 205/70x15° 
Pressure - front / rear - Saloon / Hatch...bar | _ 

- Estate / Van. bar | 270:3.0/ 3.0 

Front suspension / wheel alignment 


195/70x15: 205/70x15* 195/70x15: 205/70x15° 195/70x15: 205/70x15° 


2730/30 270:3.0/ 30" 970:3.0/3,0° 


Toe-in (+) / Toe-out (-)..................... mm 20210 2.0410 -2.0+ 1.0 
NO Bice cri n 0'30' + 30’ 0'30" + 30’ 0'30' + 30’ 
/————— T + 30 1°+ 30’ Pee! 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm P] 0.0 + 1.0 0.0 + 1.0 0.0 + 1.0 
loo AW ee ee (NENG 0°+ 10’ 


40 slacken, 20 + 70° N 


70 
40+51° 
45 
50 
450 18Q: 500 
WSM 
160 18Q: 180 
Glow plugs 20 to 25 
Clutch pressure plate bolts 20 
Injection pump sprocket 50 
Injectors 90 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
Engine oil & filter 
Gearbox 
Automatic transmission 
Final drive 
Cooling system 
Fuel tank 


5.25 AVC: 4.25 


Notes 


Boxer 1.9 TD 1994 to 1997 

‘Bolt length below head: <146.5 mm Bolt with guide 
boss: <150.5 mm 
3215/75x15:205/75x15:215/75x16 

*310/320: 4.1/4.5 350: 4.5 / 4.5 

Boxer 1.9 TD 1994 to 2000 

'Bolt length below head: <146.5 mm Bolt with guide 
boss: «150.5 mm 

3215/75x15: 205/75x15: 215/75x16 

*310/320: 4.1/4.5 350: 4.5/4.5 

Boxer 1.9 D 1998 to 2000 

'Bolt length below head: <121.5 mm Bolt with guide 
boss: <125.5 mm 

3215/75x15: 205/75x15: 215/75x16 

*910/320: 4.1/4.5 350: 4.5 / 4.5 

Boxer 2.5 D 1998 to 2000 

'M12: <178.3mm 

3215/75x15: 205/75x15: 215/75x16 

*310/320: 4.1/4.5 350: 4.5/4.5 


— Not applicable, or information not 
available 


40 slacken, 20 + 70° N 


70 

40 + 519 

45 

90 

450 18Q: 500 
WSM 

160 18Q: 180 
20 to 25 

20 

90 

90 

20 

25 


5.25 A/C:4.25 
1.85 


PEU 34 


Boxer 1.9 TD Boxer 1,9 TD Boxer 1.9 D 
1994 to 1997 1994 to 2000 1998 to 2000 


Torque wrench settings 
Cylinder head - stage 1 


40 slacken, 20 + 70° N 
70 

404 51? 

45 

50 

450 18Q: 500 

WSM 

160 18Q: 180 

20 to 25 

20 


4.25 STEEL SUMP: 5.25 
1.85 


432020 


Boxer 2.5 D 
1998 to 2000 


Bolt length M10: «189.3mm' 


M12:50 M10: 35 


+ 150° + 5° 


40, slacken, 20 + 70° N 


70 

40 + 51° 

45 

50 

450 180: 500 
WSM 

160 18Q: 180 
20 to 25 


5.25 AVC: 4.25 
1.85 


PEU 35 


Yel IDE Boxer 2.5 TD Boxer 2.5 TD 
BOOK 1997 to 2000 1994 to 1997 


Engine | 
Engine typa CORO cesses reuerti DJSTED THX SOHC 12V 79kW | DJST THZ SOHC 12V 76kW 
Capacity (cm?) / cylinders.......................... 2446/4 2446 / 4 
Compression ration / pressure ............ bar | 20.0/_ 21.0/_ 
oso vs vv. Nm | 225 232 
Oil pressure ................... idle [running] bar | 1.8 [3.5 to 4.4] 1.8 [3.5 to 4.4] 
Oil temperature een) °C | 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 
[nij Seton TO eT e RR ar 1-9-4-2 1-3-4-2 
No. 1 cylinder position .............................. 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ....................... à Å 4 


Fuel system 
BEE egen NAR. rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity ..................... M" 96 
Static timing method................................. 
TIMING ENSO s... mm 
Crankshaft position ........................ mm [?] 
Turbo type / ref / pressure ................... bar 
Injection pump make EEN 
Injection pump part mo... eene 
Injector Make / type ..sssssssssessisssserssssssserenss 
BURN EO osa nana 
WREST E 
Injection opening pressure, New use) ber 
Glow plugs 
E cei n ER Beru 
D E EE ETE 0100 226 246 
Nr tec ms 2 11/9 


850 + 50 725 + 25 
4900 + 160 4900 + 160 
3.0 3.0 

Peg Refer to wsm 
9.5 Setting rod 
TDC - 
KKK K16 0.9 bar @ 2500rpm KKK K16 0.9 bar @ 2500rpm 
Bosch Lucas 

d R8444 

Bosch CAV 

140 PV 3375 955 LDC 003R 

VER 683 Indirect DPC 

ist stage: 200. 2nd: 425 168 to 173 


Beru/Champion 
0100 226 246 / CH163 
11/9 


Brakes 
minimum friction material thickness 


DUT OTTELE 


Tyres - Saloon / Hatch. i 
Estate / Vanm:............. Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 


195/70x15: 205/70x15* 195/70x15: 205/70x15° 


3.0/3.0* 3.0/3.0 


Toe-in (+) / Toe-out (-)..................... mm [°] | -2.0+ 1.0 -2.0+ 1.0 
CEM he rarer rare mionn TTE 0°30 + 30’ 0°30 + 30’ 
(CEES (C1) een 1° x 30' 1 +30 


naan 0.0 + 1.0 
STA 0 210 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 

Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 


Final drive 
Cooling system 
Fuel tank 


Notes 


Boxer 2.5 TD 1997 to 2000 

‘M12: <178.3mm 

3215/75x15: 205/75x15: 215/75x16 
+320: 4.1/4.5 350: 4.5/4.5 

51999 on: W3 

Boxer 2.5 TD 1994 to 1997 

'M12: <153.5mm 

3215/75x15: 205/75x15: 215/75x16 
*320: 4.1/4.5 350: 4.5/4.5 


- Not applicable, or information not 


available 


Bolt length M10: «189.3mm' 
M12: 50 M10: 35 
+ 150° + 5° 


40, slacken, 20 + 70° N 
70 
40 +51° 
45 
50 
450 18Q: 500 
WSM 
0 18Q: 180 
20 to 25 
20 


13.0 AC: 13.5 
80 


- MEME 2.5 TD 
- MEME to 1997 


Bolt length M10: $162.5mm' 
M12: 50 M10: 35 
+ 120° + 5° 


40, slacken, 20 + 70° N 
70 

40 + 51° 

45 

45 

450 18Q: 500 

WSM 

160 18Q: 180 

20 to 25 

20 


13.0 AC: 13,5 


| 80 


H32020 


2446 cm? 


PRO 1 


= PROTON 
Sy 


N Z2, 
ES] TES Persona 2.0 D Persona 2.0 TD 
BOOK 1996 to 1997 1997 to 2000 


Engine 
EDUING VDO GO... oonnrecarieneranisrnos 4D68 SOHC 48kW 4D68 SOHC Turbo 59kW 
Capacity (cm?) / cylinders......................... 1998/4 1998 / 4 
Compression ration / pressure ............ bar | 22.4/25.6 22.2 / 25.6 
le el OG Nm 
Oil pressure ................... idle [running] bar 
GIlitemeratUle mm en .cons. .. .. comme °C 
Valve clearances - inlet (mm) ..................., 
- exhaust (mm) .............. 
HUE UG Orden iaa lia 
No. 1 cylinder position ............................ 


Cooling system 
Thermostat opening temperature ......... EST 

Radiator cap pressure ........................ 0.75 to 1.05 
Fuel system 
(o loco MERE. NE rpm 
Maximum (no load) speed ................. rpm 


76.5 
0.78 to 1.05 ` 


750+ 100 |... 


Smoke test/opacity ....................... M'96 | 18 4 - 

Static timing method................................. Dial gauge. Dial gauge 
Tingmenn nananana i enne mm | 0.97 to 1.03 0.97 to 1.03 
Crankshaft position ........................ mm [°] | 9ATDC 10 ATDC 
Turbo type / ref / pressure ................... bar]. e 

Injection pump make ................................ Nippon Denso Nippon Denso 
Injection pump part no...................... MD 189552 " Wë 
Injector Make / type ...................... e Nippon Denso Nippon Denso 


ND189552 
Indirect 
117 to 127 


UE 
NENT e 
Injection opening pressure, New [used]...bar 
Glow plugs 


Indirect 
117 to 127 


suksseyewnesbeysexAFA en abner RAANIAEApasANSHh Av ATA Ep had 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... j 185/60x14 185/60x14 
-Estate Vann nemo Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van ......bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [} | 0:30 
(ESI DI... certet cette 0°30’ 
TT ET SS 2319 


E. mo |" 12^49' 


21/20 2.1/2.0 


043.0 
0°30’ 
2°19 
12°49’ 


ee E, 0°40! + 30" IERT 


PRO 2 


Æ PROTON 


Haynes 
Persona 2.0 D Persona 2.0 TD 
F 1996 to 1997 1997 to 2000 


Titus wrench settings 
Cylinder head - stage 1....................... 

i Vosa 20 + 90* N 
ie, S ssns aisinas siiin: Nm | 25 +90° 
Crankshaft pulley bolt ......................... Nm 
Camshaft pulley bot. Nm 
Flywheel [driveplate] bolt..................... Nm 
ene — HÀ Nm 
DEN l 
GW lS —«— 

Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
Let ueteri Nm 
Injection pump mounting bolts ........... 
Injector pipe unions........................... 


Capacities | 
Cooling system i ; à 
BM i 


Notes 


Persona 2.0 D 1996 to 1997 
'Bolt length below head «119.7 mm 
Persona 2.0 TD 1997 to 2000 

'Bolt length below head «119.7 mm 


H32008 


1998 cm? 


- Not applicable, or information not 
available 


REN 1 


RENAULT 


5 & Extra (B/C/F/S404) 5 & Extra (B/C/F/S404) 5 & Extra D 5 & Extra D 
1986 to 1994 1986 to 1994 1992 to 1996 1992 to 1996 


&Shgineitype/eode............ eritis F8M720 / 730 SOHC 40kW F8M720 / 730 SOHC 40kW F8Q776 SOHC 48kW F8Q722 SOHC 48kW 
Capacity (cm?) / cylinders......................... 1596 /4 1596/4 1870/4 1870/4 
Compression ration / pressure ............ bar | 225/2200 22.5 / 220.0 21.5 / 220.0 21.5/220.0 

j Tro [USO TU ir err ct ttt Nm | 0 0 118 118 

Oil pressure .................. idle [running] bar | 2.0 [3.5 @ 3000] 2.0 [3.5 @ 3000] 2.0 [3.5 @ 3000] 2.0 [3.5 @ 3000] 

Oll temperature ........ rnrereinnrnns °C 80 

Valve clearances - inlet (mm) .................... 0.20 


- exhaust (mm) .............. 0.40 
ÍMjectonorder....... Taa 
NozcoylindempoSILlOm......«curcas cancer sene 
Cooling system 
Thermostat opening temperature ......... 
| Radiator cap pressure oeren 
Fuel system 


"TEE CE rpm 


850 + 25 825 + 25 


Maximum (no load) speed ................. rpm | 5200 to 5400 5200 to 5400 5200 + 100 5200 + 100 
Smoke test/opacity ........................ M1% | 12 138 1.38 1.38 

Static timing method................................. Plunger travel Rotor lift Dial gauge Refer to wsm 
Timing dimension... eniin mm | 0.65 + 0.02 Dimension on pump 0.9 + 0.02 Dimension on pump 


Crankshaft position ........................ mm [°] 0 TDC 


Turbo type / ref / pressure ................... bar 


[0] TDC [0] TDC 


Roto Diesel 


Injection pump MAKE ........................ Bosch Bosch Lucas 

Injection pump part no... ee VER 95 0460 494 105 DPC > = VER458 R8444B 230A 
Injector Make / type ......... ornnes ance Bosch Roto Diesel Bosch CAV 

[| quoc) annað 0432 217 099 RDNOSDC 6843, 6834C 0432 217 258 RDN4SDC6868D 
InjSglionityDe.......... cune ea aaan rone ias sene Indirect VER DPCR 8443 B372A, B373B, B375B | Indirect VER Indirect DPC 


Injection opening pressure, New se, Fer | 13048-5 11847 -5 125 to 138 
Glow plugs 
HOMI c coc Se... M Bosch/Champion 

——————— eign on 0250 201 013 / CH155 


———À 11/12 


118 


Champion 
CH88 / CH137 
11/12 


Bosch/Champion 
0250 201 029 / CH155 
11/15 


Bosch/Champion 
0250 201 029 / CH155 
11/15 


Brakes 
minimum friction material thickness 
etti RIS 6.0 with backing 
Heec ees oco MH 2.5 with backing 
Tyres - Saloon / Hatch....................... j 145/70x13:155/70x13:165/65x13 
gd Í 155x13: 145/70x13: 155/70x13 
22/22 
22022" 


6.0 with backing 
2.5 with backing 
145/70x13:155/70x13:165/65x13 
155x13: 145/70x13: 155/70x13 

22/22 
2.2/2.2! 


7.0 with backing 
2.9 with backing 


7,0 with backing 
2.5 with backing 


165/70x13 


165/70x13 


2.4/2.5 24] 2.9 


10210 10210 10210 “1.0410 
15 + 30° 15' + 30° 0°20’ + 40’ 0°20’ + 40° 
2° + 30 2 + 30' WSM WSM 


12940' + 30' 12°40’ + 30’ 12°45 + 45’ 12°45 + 45' 


Arno 0 to 3.0 
NS. cg M reesen -50 «30 


0 to 3.0 
-50 + 20 


-1,5 + 1.5 
-0%50' + 30 


15215 
-0°50' + 30' 


REN 2 


Hayr IR ` R E N AU L i 
Haynes 
edi" 5 & Extra (B/C/F/S404) 5 & Extra (B/C/F/S404) 5 & Extra D 5 & Extra D 
1986 to 1994 1986 to 1994 1992 to 1996 1992 to 1996 


Torque wrench settings 
Oylinder head - stage 1 30N 30N SON SON 

70 70 + 80° + 80° 

Wait 3 mins Wait 3 mins Wait 3 mins Wait 3 mins 

Slacken Slacken Slacken Slacken 

20 20 25 25 

+ 123° + 123° + 213° + 213° 
Big-end bearings 45 to SON 45 to SO N 50N 50N 
Main bearings 60 to 65 60 to 65 65 65 
Crankshaft pulley bolt 90 to 100 90 to 100 100 100 
Camshaft pulley bolt 50 50 50 50 
Flywheel [driveplate] bolt 50 to 55 50 to 55 55 55 
Front hubs 250 250 250 250 
Rear hubs 160 160 175 175 

80 80 90 90 
Glow plugs 15 to 30 15 to 30 20 20 
Clutch pressure plate bolts 25 25 40 40 
Injection pump sprocket 50 50 50 50 
Injectors 65 to 75 6510 75 70 70 
Injection pump mounting bolts * E 25 25 
Injector pipe unions 25 25 25 25 
Capacities 

5.3 50 

JB1: 3.4 JB5: 2.9 JB1:34 JB5:2.9 


Cooling system 
Fuel tank 


Notes 


5 & Extra (B/C/F/S404) 1986 to 1994 
‘Extra: 2.1/2.5 
5 & Extra (B/C/F/S404) 1986 to 1994 
'Extra: 2.1/2.5 


1596 cm? / 1870 cm? 


- Not applicable, or information not 
available 


RENAULT 


Clio 1.9 D Clio 1.9 D Clio 1.9 D Clio 1.9 D 
1991 to 1998 1992 to 1998 1991 to 1998 1995 to 1998 


Engine type/code...................... esses F8Q732 SOHC 48kW F8Q714 SOHC 48kW F8Q730 SOHC 48kW F8Q678 SOHC 48kW 
Capacity (cm?) / cylinders......................... 1870/4 1870/4 1870/4 1870/4 
Compression ration / pressure ............ bar | 21.5/220.0 21.5 / 220.0 21.5/220.0 21.5 / 220.0 

Torgus enui a Nm | 118 118 118 118 

Oil pressure ................... idle [running] bar | 1.2 [3.5 @ 4000) 1.2 [8.5 @ 4000] 1.2 [3.5 @ 4000] 1.2 [8.5 @ 4000] 

ELE BONA ..«««xcccimueasezzcersccccsscziesse °C | 80 80 80 


0.20 0.20 
0.40 


1-3-4-2 


Valve clearances - inlet (MM) .................... 0.20 

- exhaust (MM) .............. 0.40 
lnjestiomorder ....... mmg. dn 1-3-4-2 
Not 1 cylifiderposition .................. nne HE 
Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ........................ ar | 120718 


Fuel system 


82 82 82 82 
1.2.0r 1.8 


ele rpm | 825225 825 + 25 825 + 25 825 + 25 
Maximum (no load) speed ................. rpm | 5200 5200 5200 5200 
Smoke test/opacity ........................ M1% | 1.38 1.17 2.41 0.96 
Static timing method. errereen Plunger travel Dial gauge Dial gauge Dial gauge 
PITUIQIOMTICN SION. sassssicensvonnerenrensernaanes mm | 07 Dimension on pump Dimension on pump 0.9 + 0.02 


Crankshaft position ........................ mm [°] | 0TDC 0 TDC 0 TDC 0 TDC 


Turbo type / ref / pressure ................... bar 
Injection pump make ENEE 


Bosch 


Lucas 


Roto Diesel 


Injection pump part no... VE 4/8 R317/5 DPC R6444B080A/B DPC R8444B690A VE 4/8F R588 
Injector Make / type ............................. Bosch CAV Roto Diesel Bosch 
mmr an; rrt ra ctos roches DNOSD302 RDN4SDC6886D LOR 67334 KCA 17842 
INGGUOM MY D Banana Indirect VE Indirect DPC Indirect DPC Indirect VE 


Injection opening pressure, New [used]...bar | 125 to 140 113 to 125 113 to 125 125 to 138 
Glow plugs 
Dm Bosch/Champion 

S HN TETUR, 0250 201 029 / CH155 


————Ó 11/19 


Bosch/Champion 
0250 201 029 / CH155 
11/15 


Bosch/Champion 
0250 201 029 / CH155 
11/15 


Bosch/Champion 
0250 201 029 / CH155 
11/15 


Brakes 

minimum friction material thickness 
Lu oU 6.0 with backing 
Ws ccce mu 2.5 with backing l 

Tyres - Saloon / Hatch....................... j 155/70x13: 165/65x13 

- Estate / Van... reen j 


6.0 with backing 
2,5 with backing 
155/70x13: 165/65x13 


6.0 with backing 
2.5 with backing 
155/70x13: 165/65x13 


6.0 with backing 
2.5 with backing 
155/70x13: 165/65x13 


2.4/2.4 2.4/2.4 24/24 24 124 


EIE 1.5 + 1.0 PW 
BE -0°50' + 30' 


1.5 + 1.0 PW 
-0°50 + 30’ 


1.5 + 1.0 PW 
HS + 30' 


1.5 + 1.0 PW 
-(^50' + 30’ 


REN 4 


Clio 1.9 D Clio 1.9 D Clio 1.9 D Clio 1.9 D 
1991 to 1998 1992 to 1998 1991 to 1998 1995 to 1998 


Torque wrench settings 
Cylinder head - stage 1 30N 30N SON SON 
+80 + 80° + 80° + 80° 
Wait 3 mins Wait 3 mins Wait 3 mins Wait 3 mins 
Slacken Slacken Slacken Slacken 
25 25 25 25 
+ 213° + 213° + 213° + 213° 
SON SON SON SON 
65 65 65 65 
| Crankshaft pulley bolt 95 95 95 95 
Camshaft pulley bolt 50 50 50 50 
Flywheel [driveplate] bolt 55 55 55 
Front hubs 250 250 250 
Rear hubs 160 160 160 
90 90 90 
Glow plugs 20 20 20 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 


Capacities 


litres 
litres 
litres 
litres 
Cooling system litres 
Fuel tank litres 


10 
H19032 


1870 cm? 


— Not applicable, or information not 
available 
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Clio 1.9 (B/C/SBOE/J/N/R) | 19 & Chamade (B/C/L/S534) | 19 & Chamade (B/C/L/S534) | 19 & Chamade (B/C/L/S534) 
1998 to 2000 1989 to 1996 1990 to 1996 1992 to 1996 


Engine peter eris F8Q630 SOHC 48kW F8Q706 SOHC 47kW F8Q706 SOHC 47kW F8Q706 SOHC 47kW 
Capacity (cm?) / cylinders......................... 1870/4 1870/4 1870/4 1870/4 
Compression ration / pressure ............ bar | 21.5/ 21.5/220.0 - 21.5/ 220.0 21.5 / 220.0 
ETH ee RR Nm | 118 118 118 118 
Oil pressure ................... idle [running] bar | 1.2 [8.5 @ 3000] 2.0 [3.5 @ 3000] 2.0 [8.5 @ 3000] 2.0 (3.5 @ 3000] 
Oil temperature ere °C | 80 80 
Valve clearances - inlet (mm) .................... 019 9 2s 0.20 

- exhaust (mm) .............. 0.25 
BOUTON LT A UR eR 1-3-4-2 
No. 1 Cylinder position ................... ns 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure sde 
Fuel system 


Idle speed ...:..:...... vl end 1-850 25 825 + 25 825 + 25 
Maximum (no load) speed ................. rpm | 5100 + 100 5100 5100 
Smoke test/opacity saisies M96 | 111 146 25 

Static timing method... ee Refer to wsm Plunger travel Rotor lift Dial gauge 
Timing dimension............... MEME ULT 0.7 + 0.02 Dimension on pump 0.82 + 0.02 
Crankshaft position ........................ mm [] | _ [0] TDC [0] TDC 


[0] TDC 


Turbo type / ref / pressure ...................bar 


Lucas 


- 


Roto Diesel Bosch 


Injection pump Make EE Bosch 

Injection pump part no................... e 8448B171 A/231A VE 4/9 R317 R8443 B700A VER 458-2 
mectonMake / type essri: G Bosch Roto Diesel Bosch 
FECT partio s aac cct Lucas RDNOSDC 6902 0432 171 192 RDNA4SDOC 6868C 0432 217 258 
MCTOM ccs i Indirect Indirect VE Indirect DPC Indirect VER 


Injection opening pressure, New usech, ber | 130+5 125 to 138 118 «7 -5 


Glow plugs 


125 to 138 


, Bosch/Champion 
geren R. 0250 201 013 / CH155 
Mc "nee save eas ^ 4 14/12 


Bosch/Champion 
0250 201 013 / CH155 
11/12 


Bosch/Champion 
0250 201 029 / CH155 
11/15 


Brakes 
minimum friction material thickness 
a min 6.0 with backing 


6.0 with backing 
2,5 with backing 
165/70x13: 155/80x13 
165/70x13 

22/22 
2.2/2.2 


6.0 with backing 
2.5 with backing 
165/70x13: 155/80x13 
165/70x13 

2.2/2.2 
22122 


6.0 with backing 
2.5 with backing 
165/70x13: 155/80x13 
165/70x13 

IER 
22/22 


Tyres - Saloon / Hatch i 165/60x14 
- Estate / Van "n 165/65x13 
Pressure - front / rear - Saloon / Hatch...bar | 2.2/2.0 
- Estate / Ven. bar | 2.5/2.5 

Front suspension / wheel alignment 


Toe-in (+) / Toe-out (-)....... mm[] | 16220 40210 40210 ` 40210 
CT emm m RE 0°45) + 30' 5 +30! 5 +30! 5 +30 
Me ww i 2°30" + 30 reg PAS: 4° 1°55" PAS: 4° 1°55" PAS: 4° 


ee 12^0' + 30’ 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | -3.0 + 3.0 
ëmge, LS. 0°42’ + 20° 


12755 £30 12°55" + 30' 12°55 + 30' 


1.0 to 3.0 
-50 + 30’ 


1.0 to 3.0 
-50 + 30’ 


1.0 to 3.0 
-50' + 30 


REN 6 


n RENAULT 


Clio 1.9 (B/C/SBOE/J/N/R) | 19 & Chamade (B/C/L/S534) | 19 & Chamade (B/C/L/S534) | 19 & Chamade (B/C/L/S534) 
1998 to 2000 1989 to 1996 1990 to 1996 1992 to 1996 
Torque wrench settings 
Cylinder head - stage 1 ....................... Nm | 304 80" N 
coo MR slacken' 


OMM 25 
|— * 213? 


30N 

70 

Wait 3 mins 
Slacken 
20 

+ 123° 

45 to 50 N 
60 to 65 
90 to 100 
50 

50 to 55 
250 

160 

80 


SON 
70 
Wait 3 mins 
Slacken 

20 

+ 123° 

45 to SO N 
60 to 65 

90 to 100 
50 

50 to 55 


30N 

70 

Wait 3 mins 
Slacken 
20 

+ 123° 

45 to SON 
60 to 65 
90 to 100 
50 

50 to 55 


TIT 


Wee 50N 
Main bearings....................... eee Nm | 60N 
Crankshaft pulley bot. Nm | 20 115° + 15° 
Camshaft pulley bot. Nm | 50 
Flywheel [driveplate] bolt..................... Nm | 20460 
RONNE DS 1... eene rinreetanee 280 250 
uunc E 175 160 — 
—— —Å 80 


S ER Nm 15 to 30 15 to 30 
Clutch pressure plate bolts ................. Nm 25 25 25 
Injection pump sprocket...................... Nm 50 50 50 
Injectors............. EE ^," NM 65 to 75 65 to 75 65 to 75 


Injection pump mounting bolts ........... Nm - 

Injector pipe unions........................- 25 
Capacities 
Ensineo! ull ee litres 
| ———— —— litres 
Automatic transmission .................... litres 
TT na noraa litres 
COOIAGISYStEMsceiscsssccsaueties.-.--.000e-s002 i 
F eoe 


29 


25 


Notes 


Clio 1.9 (B/C/SBOE/J/N/R) 1998 to 2000 
'Slacken bolts 1-2, then 25 Nm + 213°. Repeat 
procedure for bolts 3-4, 5-6, 7-8 and 9-10 

Van: 1.0 + 1.0 


10 
H19032 


IN 
1870 cnm 


— Not applicable, or information not 
available 


RENAULT 


19 & Chamade (B/C/L/S53l) | 19 TD (B/C/L/S53K) 19 TD (B/C/L/53T) 19 TD (B/C/L/S53Z) 
1992 to 1996 1991 to 1996 1992 to 1996 1995 to 1996 


Engine 
Eriginoitype/code....... oot cttm F8Q706 SOHC 47kW F8Q740 SOHC Turbo 68kW F8Q744 SOHC Turbo 68kW F8Q768 SOHC Turbo 68kW 
Capacity (cm) / cylinders......................... 1870/4 1870/4 1870/4 1870/4 
Compression ration / pressure ............ bar | 215/2200 205/ 20.5/ 205/ 
RE OoN a Nm | 118 175 175 175 
Cil pressure ................. idle [running] bar | 2.0 (3.5 @ 3000] 1.2 [8.5 @ 3000] 1.2 [8.5 @ 3000] 1.2 [8.5 @ 3000] 
Oil temperature ........ o ritrierenans °C | 80 80 80 
Valve clearances - inlet (MM) .................... 0.20 0.20 0.20 
- exhaust (mm) .............. 040 0.40 0.40 
ae deel ee M c o 1-9-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ................. ile 

Fuel system 


Idle speed NN certe e Ët | 82525 825 + 25 825 + 25 

Maximum (no load) speed ................. rpm | 5100 4900 4900 

Smoke test/opacity ........................ M1% | 1.38 1.38 20 

Statictimingimethod:........ EN Dial gauge Dial gauge Dial gauge Dial gauge 
Timing dimension................................ mm | 0.82 + 0.02 Dimension on pump Dimension on pump Dimension on pump 
Crankshaft position ........................ mm [°] | [0] TOC 0 TDC 0 TDC 0 TDC 

Turbo type / ref / pressure ................... bar Í ` Garrett T2 Garrett T2 Garrett T2 
Injection pump make CO Bosch Lucas Lucas Lucas 

Injection pump part no............5... n VER 317-6 R8443B783D/E R8443B871BE R8444B431A 
Injector Make / type EEN Bosch Roto Diesel Roto Diesel Roto Diesel 
E en us 0432 217 258 RDN4 SDC6878C RDN4 SDC6878C RDN4 SDC6878D 
ect CN Indirect VER Indirect DPC Indirect DPC Indirect DPC 
Injection opening pressure, New ee Dar | 125 to 138 125 to 138 125 to 138 12510 138 


Glow plugs 
ila nn | Bosch/Champion 
j—"—"—"——— 0250 201 029 / CH155 

—— dE 11/15 


Bosch/Champion 
0250 201 031 / CH69 
11/15 


Bosch/Champion 
0250 201 031 / CH69 
11/15 


Bosch/Champion 
0250 201 031 / CH69 
11/15 


Brakes 
minimum friction material thickness 

ccu e 6.0 with backing 
2,5 with backing 
Tyres - Saloon / Hatch i 165/70x13: 155/80x13 

- Estate / Van i 165/70x13 

22/22 
22122 


6.0 with backing 
2.5 with backing 
175/70x13 


6.0 with backing 
2.5 with backing 
175/70x13 


6.0 with backing 
2.5 with backing 
175/70x13 


22/22 22/22 22 IEN 


-1.0 + 1.0 
-5 + 30’ 

1°56’ PAS: 4° 
42°55’ + 80’ 


Toe-in (+) / Toe-out (-)..................... mm [?] | 1.0t0 3.0 
GAMBON, usos meeega -50' + 30 


1.5 + 1.0 PW 
-0^50' + 30 


1.5 + 1.0 PW 
-0°50 + 30' 


1.5 + 1.0 PW 
0°50’ + 30' 
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19 & Chamade (B/C/L/S53l) | 19 TD (B/C/L/S53K) 19 TD (B/C/L/53T) 19 TD (B/C/L/S53Z) 
1992 to 1996 1991 to 1996 1992 to 1996 1995 to 1996 


Torque wrench settings 
Cylinder head - stage 1....................... Nm 


THE 
BOOK 


i a Qo, 
SKS 


30N 30N SON SON 


Baman 70 +50° +50° +50° 
— nid Wait 3 mins Wait 3 mins Wait 3 mins Wait 3 mins 
—— — Slacken Slacken Slacken Slacken 
e — 20 25 25 25 
—— + 123° + 213° + 213° + 213° 
Big-end bearings....................... e Nm | 451050N SON 50N 50N 
Mainibbearit qs... ecce coeno tnciec Nm | 601065 65 65 65 
Crankshaft pulley boit ......................... Nm | 90 to 100 95 95 95 
Camshaft pulley bolt ........................... Nm | 50 50 50 50 
Flywheel [driveplate] bolt..................... Nm | 501055 55 55 
Lal Nm | 250 250 250 
DAR consc rca 180 160 160 
— 80 90 90 
Ee Nm | 151030 22 22 
Clutch pressure plate bolts ................. Nm | 25 
Injection pump sprocket...................... Nm | 50 


[BIGOIOTG nes...... «c nana aaa ansið Nm | 65to 75 
Injection pump mounting bolts ........... Nm | _ 
Injector pipe unions..........................- 25 
Capacities 
Ergime &ITIMer............. ee litres 
ON eom omm litres 
Automatic transmission .................... litres 
TL a re litres 
Allen ele i 


Mil... 


1870 cm? 


— Not applicable, or information not 
available 


RENAULT 


19 TD (B/C/L/S53K) Megane 1.9 D (B/E/LOA) Megane 1.9 TD (B/E/LOA) Megane 1.9 TDi (B/LAO N) 
1995 to 1996 1996 to 2000 1996 to 1997 1998 to 1999 


Etgiriedypelfeode:............. enean F8Q610 SOHC Turbo 68kW F8Q620 SOHC 48kW F8Q784 SOHC 66kW F9Q730/734 SOHC Turbo 74kW 
Capacity (cm?) / oylinders......................... 1870/4 1870/4 1870/4 1870/4 

Compression ration / pressure ............ bar | 205/ 215/ 205/ 18.3/ 

True pU E ... esses Nm | 175 118 200 200 

Oll pressure... idle [running] bar | 1.2 [3.5 @ 3000] 1.2 [8.5 @ 4000] 1.2 [3.5 @ 4000] 12 [8.5 @ 4000] 

Oil temperature a enne °C | 80 80 80 

Valve clearances - inlet (mm). 0.20 0.20 0.20 


0.40 
1-3-4-2 


- exhaust (mm) .............. 0.40 
IR Of dor casae retos 
Kisel os... ... cess 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 


Fuel system 


Idle speed ...................... ———Ü rpm | 825 +25 825 + 25 825 + 25 825 + 25 
Maximum (no load) speed ................. rpm | 4900 5200 500 4800 + 100 
Smoke test/opacity ...................... M1% | 0.99 1.24 1.24 1.24 
eeler ut i. e. ee Dial gauge Dial gauge Dial gauge Dial gauge 
E OTE a ott oannes mm | Dimension on pump 0.82 x 0.04 Dimension on pump 0.45 x 0.02 
Crankshaft position ......................., mm [°] | 0 TDC 0 TDC 0 TDC 0 TDC 

Turbo type / ref / pressure ................... bar | Garrett T2 Ë > Garett T2 
Injection pump make Een Lucas Bosch Lucas Bosch 
injection pump part NO enarrare ruta R8444B431A VE4/8 F2300R598 8448B020A VE4/11 E2000R6T2 
Injector Make / type ............................ Roto Diesel Bosch CAV 1 

Lou sað. MEN. RS RDN4 SDC6878D DNOSD302 LCR 6733402D DLSA 145 P619 
du retinet Indirect DPC Indirect Indirect DPC Direct injection 
Injection opening pressure, New sech, ber | 125 to 138 125 to 138 125 to 138 170 to 212 


Glow plugs 


Bosch/Champion 
0250 201 031 / CH69 
11/15 


Bosch/Champion 
0250 201 029 / CH155 
11/16 


Bosch/Champion 
0250 201 029 / CH155 
11/16 
Brakes 

minimum friction material thickness 


6.0 with backing 
2.5 with backing 
Tyres - Saloon / Hatch....................... i 175/70x13 
E- JL o ——X — j 


6.5 with backing 
15 
175/70x13 


6.5 with backing 
15 
175/70x13 


6.5 with backing 
15 
175/65x13 


22/22 123/23 23123 22/24 


Lg + 10] 
-0°20' + 30° 
4 + 30 

1921 + 30' 


[-0°10' + 101 
-0°20' + 30' 
Ë + 30 

13°21’ + 30° 


[0910 + 10] 
0°20' + 30 
4° + 30' 

1921 + 30' 


ða 1.5 + 1.0 PW 
mM Ð -0°50' + 30' 


Wat + 201] 
EET 


[0*50' + 207] 
-19+15' 


[0*50' + 201 
-19 +415 
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= "d 19 TD (B/C/L/S53K) Megane 1.9 D (B/E/LOA) Megane 1.9 TD (B/E/LOA) Megane 1.9 TDi (B/LAO N) 
BOOK 1995 to 1996 1996 to 2000 1996 to 1997 1998 to 1999 


Torque wrench settings 


Cylinder head - stage)... Nm | 30N 30 + 80° N 30! 30N 
Reus + 50° slacken ' +50° + 60° 
eee Wait 3 mins 25 Wait 3 mins, slacken Wait 3 mins 
—— Slacken +213 25 + 213° Slacken 
Kuer 25 » warm up, allow to cool 25 
— +213 7 + 420° +213" 

E, E SON 60 N 50N 50 
D — 65 60N 60N 65 

Crankshaft pulley bot... Nm | 95 20 + 115° + 15° 20 + 115° 20 + 115° 

Camshaft pulley bot. Nm | 50 50 50 60 

Flywheel [driveplate] bolt..................... Nm | 55 20 + 60° 20 + 60° 50 to 55 

AU Nm | 250 250 250 250 

HE renean et Nm | 160 175 175 175 

Wheel nuts / bolts .............................. Nm | 90 90 90 90 

GADUS Nm | 22 20 20 25 to 30 

Clutch pressure plate bolts ................. Nm | 25 40 40 22.5 

Injection pump sprocket...................... Nm | 50 65 65 90 

OCIS. ee comet Nm 27 70 

Injection pump mounting bolts ........... Nm 25 25 


Injector pipe unions............................ 25 25 
Capacities 
Bnginesoil&filter. .................... litres 
ee omm litres 
Automatic transmission .................... litres 
aic! lb. eem —X litres 
CoolingiSVSlelm.orcr tremere i 


Buc da eee DAC anaa 


Notes 


Megane 1.9 D (B/E/LOA) 1996 to 2000 
‘Slacken bolts 1-2, then 25 Nm + 213^. Repeat 
procedure 

‘for bolts 3-4, 5-6, 7-8 and 9-10 

Megane 1.9 TD (B/E/LOA) 1996 to 1997 
"Apply procedure to each bolt in turn 

Megane 1.9 TDi (B/LAO N) 1998 to 1999 

' Apply procedure to each bolt in turn 


- Not applicable, or information not 1870 cm (TDi) 


available 


RENAULT 


Megane 1.9 TDi (B/LAONM5/2) | Scenic 1.9 TD (JAO) Scenic 1.9 TDi (JAO) 21 1.9 D (B/L/K/S48H) 
1999 to 2000 1996 1997 to 1999 1989 to 1995 


Engine type/code....................... sss. F9Q SOHC Turbo 74kW F8Q784 SOHC Turbo 70kW F9Q730/734 SOHC Turbo 74kW | F8Q710 SOHC 47KW 
Capacity (cm?) / cylinders......................... 1870/4 1870/4 1870/4 1870/4 
Compression ration / pressure ............ bar | 18.3/ 205/ 18.3/ 215/2200 
TORQUCTOUTOUT suste Nm | 200 175 200 118 


1.2 [3.5 @ 4000] 2.0 [3.5 @ 3000] 
80 

0.20 
0.40 


1-3-4-2 


[3.5 @ 3000] 
80 
0.20 
0.40 
1-3-4-2 


[3.5 @ 3000] 
80 
0.20 


Oil pressure .................. idle [running] bar 
Olltemperatüreh..........2nassnsnu 1G 
Valve clearances - inlet (mm) .................... 

- exhaust (mm) .............. 
lk 
No: 1 CYlING@ER E 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ent 
Fuel system 


idlo'Spead 40 ganga E, E tð 825 + 25 850 + 25 825 + 25 
Maximum (no load) speed ................. rpm | 4800 100 4900 4900 5100 to 5300 
Smoke test/opacity ........................ M1% | 25 25 124 0.51 

SHAG min TTE d........... r: Dial gauge Dial gauge Rotor lift 

Timing dimension.............................. mm | Computer control Dimension on pump 0.45 x 0.02 Dimension on pump 
Crankshaft position ........................ mm [°] 0 TDC 0 TDC [0] TOC 


Turbo type / ref / pressure ................... bar | Garrett T2 Garrett T2 


Injection pump make een Bosch Lucas Bosch Roto Diesel 
Injection pump part no... VE4/11E2000R6T2 8448B020A VER672 R8443B471C 
Injector Make / type eent E CAV Bosch Roto Diesel 
Dor CE es uses Eesen DLSA 145 P619 RDN4SDC6878D DSLA145P619 RDN4SDC 6868C 
ne Direct, Electronic control Indirect DPC Direct VER Indirect DPC 


Injection opening pressure, New ee, bar | 170 to 212 125 to 138 200 to 212 
Glow plugs 
cree creer e cer em Champion 
n p IS. mme CH172 


a... 11/ 


118 +7 -5 


Champion 
CH179 
11/ 


Bosch/Champion 
0250 201 006 / CH137 
11/15 


Brakes 
minimum friction material thickness 
EE en 6.0 with backing 

e — 2.5 with backing 

Tyres - Saloon / Hatch ....................... i 185/60x15 
3 Estatevan seen Size | 175/70x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.3/2.2 
- Estate / Van. ber | 24/2.5 
Front suspension / wheel alignment 


6.0 with backing 
2.5 


6.0 with backing 
25 


6.0 with backing 
2.5 with backing 
175/70x13: 175/65x14 
175/70x13: 175/65x14 
2.3/2.3 
2.3/2.6 


175/70x14 175/70x14 


25/25 25/25 


Toe-in (+) / Toe-out (-)..................... mmf] | -10210 [-0°10' 10] [0°10 + 107] 10210 
Cai ET s e -0°20' + 30' 0°20" + 30' -0°20' + 30’ 0° + 30’ 
imo. s ML S S 4° +30 4° +30 # +30 2+ 30 
ERE s 1921 + 30 13°21’ + 30’ 1140 + 30° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 1.25 + 1.0 
NM r -1^15' 


(0*50' + 207 
SA? 


[0°50 + 20] 
“12 15" 


2.0 to 5.0 
-20 + 10’ 
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Megane 1.9 TDi (B/LAONM5/2) | Scenic 1.9 TD (JAO) Scenic 1.9 TDi (JAO) 21 1.9 D (B/L/K/S48H) 
1999 to 2000 1996 1997 to 1999 1989 to 1995 


Torque wrench settings 
Oylinder head - stage 1 20 oiled 30'N 30' N 30N 
+ 100° + 50° +50° +70° 
Wait 3 mins Wait 3 mins, slacken Wait 3 mins, slacken Wait 3 mins 
Slacken 20 + 213° 20 + 213° Slacken 
20 Warm up, allow to cool Warm up, allow to cool 20 
+ 100” + 120° + 120° + 123° 
10+43° N 50N 50N 45 to SO N 
25 + 47° 65 65 60 to 65 
20 + 115° 20 + 115° 20+ 118° ; 90 to 100 
60 E 4 50 
50 to 55 50 to 55 Å 50 to 55 
250 250 250 
175 175 | 160 
90 90 
Glow plugs 22 15 to 30 
Clutch pressure plate bolts 25 
Injection pump sprocket 65 50 
Injectors 70 6510 75 
Injection pump mounting bolts 20 Å = 
Injector pipe unions 25 25 
Capacities 


Cooling system 
Fuel tank 


Notes 


Megane 1.9 TDi (B/LAONM5/2) 1999 to 2000 
'Apply procedure to each bolt in turn 

Scenic 1.9 TD (JAO) 1996 

'Apply procedure to each bolt in turn 

Scenic 1.9 TDi (JAO) 1997 to 1999 

'Apply procedure to each bolt in turn 


- Not applicable, or information not 1870 cm (TDi) 
available 
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E 7 2.1 D & 4x4 (B/L/K/S486) | 212.1 D & 4x4 (B/L/K/S486) | 212.1 TD (B/L/K488) 21 2.1 D (B/L/K/S48V) 
ilie = to 1995 1986 to 1995 1986 to 1995 1989 to 1995 


Engine 


Ergiuebyps/GOdb..... ........ eet J8S704 SOHC 54kW J8S704 SOHC 54kW J8S714 SOHC Turbo 65kW J8S740 SOHC 54kW 
Capacity (cm?) / cylinders......................... 2068 / 4 2068 / 4 2068 / 4 2068/4 
Compression ration / pressure ............ bar | 215/. TT 215/. OI 
Jar le Nm | 0 0 185 0 
Oil pressure ................... idle [running] bar | 0.8 [3.0 @ 3000] 0.8 [3.0 € 3000] 0.8 [3.5 Q 3000] 0.8 [3.0 @ 3000] 
Alasan oral o E E ertt °C | 80 
Valve clearances - inlet (mm) .................... 0.20 

- exhaust (mm) .............. 0.25 
Le a trees ctionem ccn 1-3-4-2 
INo: 1'cylindenpoSitiOn sss. 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure seent 
Fuel system 


Wb sped... RE cdd arare rpm | 825125 825 + 25 825 + 25 825 + 25 
Maximum (no load) speed ................. rpm | 4800 to 5100 4750 to 4900 4700 to 4800 5100 to 5300 
Smoke test/opacity ........................ M1% | 051 051 051 0.51 

Static mila mietlTOQ....... «eene enero nnn Plunger travel Rotor lift Plunger travel Plunger travel 
Timing dimension............................. mm | 07 +0.02 Dimension on pump 07 + 0.02 0.75 + 0.02 
Crankshaft position ........................ mm [°] | [0] TDC [0] TDC [0] TDC [0] TOC 
Turbo type / ref / pressure ................... bar | _ | y Garrett 0.5 to 0.6 bar @ 2500 " 

Injection pumpimake:: eerte Bosch Roto Diesel Bosch Bosch 
Injection pump part no... VE R158 DPC R8443 B402B VE 4/9 R153 VE 4/9 R309 
Injector Make / type ................................-. Bosch Roto Diesel Bosch Bosch 
injector arto... ee munt DNOSD 189 RDN OSDC 6751C DNOSD 264 DNOSD 252+ 
(nfi cei omi E eeneg Indirect VE Indirect DPC Indirect VE Indirect VE 
Injection opening pressure, New Jee) bar | 130 +8 -5 11547 -5 130 +8 -5 13048 -5 


Glow plugs 
m——á—— Bosch/Champion 
j—————— 0250 201 006 / CH137 

11/12 


Bosch/Champion 
0250 201 006 / CH137 
11/12 


Bosch/Champion 
0250 201 006 / CH137 
11/15 


Bosch/Champion 
0250 201 006 / CH137 
11/15 


Brakes 
minimum friction material thickness 


6.5 with backing 
2.5 with backing 
Tyres - Saloon / Hatch....................... i 175/70x13: 175/65x14 
JES NÐ Size | 175/70x13:175/65x14:185/65x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.3/2.3 
geng bar | 23/26 


6.5 with backing 
2.5 with backing 
175/70x13: 175/65x14 
175/70x13:175/65x14:185/65x14 
2.3/2.3 
23/26 


6.5 with backing 
2.5 with backing 
185/70x13: 185/65x14 
185/65x14 

20423 
23/256 


6.5 with backing 
2.5 with backing 
175/70x13: 175/65x14 
175/70x13: 175/65x14 
2.3/2.3 
23/25 


-2.0+1.0 320210 -20 1.0 20210 


-10 + 30 -10' + 30 -25' + 30° -10 + 30° 
200 + 30° 2°30" + 30’ 2°30" + 30’ 2°30’ + 30’ 
12°20’ + 30’ 12720 + 30’ 12°45’ + 30° 12°20’ + 30’ 


2.0 to 5.0! 
-40' + 10° 89 >: -20'+10” 


Toe-in (+) / Toe-out (-)..................... mm [°] | 2.0 to 5.0' 
TT an -40 + 10' 89 -20'+10” 


2.0 to 5.0 
-40' + 10° 


2.0 to 5.0 
-20' + 10° 
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21 2.1 D & 4x4 (B/L/K/S486) | 212.1 D & 4x4 (B/L/K/S486) | 212.1 TD (B/L/K488) 21 2.1 D (B/L/K/S48V) 
1986 to 1995 1986 to 1995 1986 to 1995 1989 to 1995 


Torque wrench settings 


Cylinder head - stage 1 ......................, Nm | 30 30N SON SON 
Weg anina 50 50 50 50 
S 95 to 105 95 to 105 95 to 105 95 to 105 
vrau Warm up, allow to cool Warm up, allow to cool Warm up, allow to cool Warm up, allow to cool 
hc CUM Slacken, 95 to 105° Slacken, 95 to 105° Slacken, 95 to 105! Slacken, 95 to 105' 


—— —— 65N 


65N 


65N 65N 
MalpieaHihgs:.............. conor Nm | 88 to 98 88 to 98 88 to 98 88 to 98 
Crankshaft pulley bolt ......................... Nm | 120to 135 120 to 135 120 to 135 120 to 135 
Camshaft pulley bolt ........................... Nm | 50 50 50 50 


Flywheel [driveplate] bolt..................... Nm | 55to 60 
O o Srania Nm | 250 

Fi LOS a iiec 160 4x4: 210 

——U 90 

E OWES Nm | 201030 
Clutch pressure plate bolts ................. Nm | 25 
Injection pump sprocket...................... Nm 
IR ——^—— Nm 
Injection pump mounting bolts ........... 
Injector pipe unions....................... 
Capacities 


55 to 60 

250 

160 4x4: 210 
90 

20 to 30 

25 


55 to 60 56 to 60 

250 

160 4x4: 210 
90 

20 to 30 


25 


NE aon | 53 

uimdcb e —Á— litres | 22 44:24 

Automatic transmission .................... litres | _ 

elle eee EE TII litres | 4x4 rear: 1.3 
Geli gisyetem.....« ntes ene rnrrer itl litres | 7.1 

COR... ma Í 66 4x4:62 


53 
22 4x4: 2.4 


4x4 rear: 1.3 
7/ 
66 4x4: 62 


Notes 


21 2.1 D & 4x4 (B/L/K/S486) 1986 to 1995 
‘Each bolt in turn 

'4x4: 3.0 to 5.0 

24x4: -30'+10' 

21 2.1 D & 4x4 (B/L/K/S486) 1986 to 1995 
‘Each bolt in turn 

14x4: 3.0 to 5.0 

24x4: -30'+10' 

21 2.1 TD (B/L/K488) 1986 to 1995 

‘Each bolt in turn 

21 2.1 D (B/L/K/S48V) 1989 to 1995 

‘Each bolt in turn 


H26517 
2068 cm? 


— Not applicable, or information not 
available 
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A. RENAULT 
Haynes 
dir" 21 2.1 TD (B/L/K488) 21 2.1 TD (B/L/K487) 21 2.1 TD (B/L/K48A) . 21 2.1 D (B/L/K480) 
PAS. 1989 to 1995 1991 to 1995 1992 to 1995 1992 to 1995 


Engine 
elle cratis J88742 SOHC Turbo 65kW J8S786 SOHC Turbo 65kW J8S604 SOHC Turbo 65kW J8S784 SOHC 54kW 
Capacity (cm?) / cylinders......................... 2068 / 4 2068 / 4 2068 / 4 2068 / 4 
Compression ration / pressure ............ bar | 21.5/_ 21.0/ 21.0/ 21.5/ 
"efr life ou ovre as Nm | 185 185 185 0 
Oil pressure ................ idle [running] bar | 0.8 [3.5 @ 3000] 0.8 [3.5 @ 3000] 0.8 [3.5 @ 3000] 0.8 [3.0 @ 3000] 
QilitemperatUre eese coenae eC 80 80 
Valve clearances - inlet (mm).................... 0.20 0.20 

- exhaust (mm) .............. 0.25 0.25 
EE 1-3-4-2 1-3-4-2 
No. 1 cylinder position. FE 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ........................ 
Fuel system 


PN oo eam rpm | 825 + 25 825 + 25 825 + 25 825 + 25 
Maximum (no load) speed ................. rpm | 4700 to 4800 4900 4900 5200 
Smoke test/opacity ....................... M1% | 051 IEN 0.51 0.51 
Staticitiming MONOD DEE Plunger travel Dial gauge Dial gauge Dial gauge 
Te, aðan mm | 0.7 +0.02 07 + 0.02 0.75 + 0.02 0.75 + 0.02 
Crankshaft position ........................ mm [°] | [0] TDC 0 TDC 0 TDC 0 TDC 
Turbo type / ref / pressure ................... bar | Garrett 0.5 to 0.6 bar @ 2500 Garrett Garrett 0.7 to 0.8 bar @ 2500 - 

Injection pump make .............................-. Bosch Bosch Bosch Bosch 
Injection pump part no... VE4/9 R345 VE R449/449-1 VE R423-2/3 VE R452/452-1 
Injector Make / tye.......... meer erronee Bosch Bosch Bosch Bosch 
VC MOE ENO eni DNOSD 264 0432 217 237 0432 217 237 0432 217 259 
Injection Pe... EE Indirect VE Indirect VE Indirect VE Indirect VE 


Injection opening pressure, New [used]...bar | 130+8-5 145 to 158 145 to 158 125 to 138 


Glow plugs 


Bosch/Champion 
0250 201 006 / CH137 
11/15 


Bosch/Champion 
0250 201 006 / CH137 
11/15 


Bosch/Champion 
0250 201 006 / CH137 
11/15 


Bosch/Champion 
0250 201 006 / CH137 
11/15 


Brakes 
minimum friction material thickness 

PERDIERON TEES t 6.5 with backing 

okt M m 2.5 with backing 
Tyres - Saloon / Hatch....................... i 185/70x13: 185/65x14 

M. UR. MM TERI Size | 185/65x14 

Pressure - front / rear - Saloon / Hatch...bar | 2.3/2.3 
- Estate / Van. bar | 2.3/2.6 
Front suspension / wheel alignment 


6.5 with backing 
2.5 with backing 
185/65x14 
185/65x14 
23/23 
2.3/2.6 


6.5 with backing 
2.5 with backing 
185/65x14 
185/65x14 
2.3/2.3 
2.3/2.6 


6.5 with backing 
2.5 with backing 
185/65x14 
185/65x14 
23/23 
23/256 


Toe-in (+) / Toe-out (-)..................... mm[ | -20210 
(CAC m ae eee -25 + 30’ 
 oc— .-— I 2°30’ + 30' 


TERT ONT 12°45’ + 30' 


Toe-in (+) / Toe-out (-)..................... mm [°] | 2.0 to 5.0 
Æða -20' + 10 


-2.0 to 5.0 
-0°20' + 10° 


-2.0 to 5.0 
-0°20' + 10' 


-2.0 to 5.0 
-0°20' + 10’ 
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wi mg ki 21 2.1 TD (B/L/K488) 21 2.1 TD (B/L/K487) 21 2.1 TD (B/L/K48A) 21 2.1 D (B/L/K480) 
BOOK 1989 to 1995 1991 to 1995 1992 to 1995 1992 to 1995 


Torque wrench settings 

Cylinder head - stage 1....................... Nm | 30N 
 — 50 
oou 95 to 105 
— E. Warm up, allow to cool 
rere tome Slacken, 95 to 105" 


B aed 65N 


SON 

50 

95 to 105 
Warm up, allow to cool 
Slacken, 95 to 105' 


30N 

50 

95 to 105 
Warm up, allow to cool 
Slacken, 95 to 105' 


SON 

50 

95 to 105 
Warm up, allow to cool 
Slacken, 95 to 105' 


65N 65N 65N 


Mainibearnpgs............ nnne Nm | 881098 97 97 97 
Crankshaft pulley bolt ......................... Nm | 12010 135 135 135 135 
Camshaft pulley bot. Nm | 50 50 50 50 
Flywheel [driveplate] bolt..................... Nm | 551060 60 60 60 
Ine ye err e 250 250 250 250 
—— —E 160 160 160 160 
— 90 90 Alloy: 100 90 Alloy: 100 90 Alloy: 100 
TE nana Nm | 201030 30 30 30 
Clutch pressure plate bolts ................. Nm | 25 30 30 30 
Injection pump sprocket...................... Nm 50 50 50 
`" EN RE. Nm 70 70 70 


25 
25 


25 
25 


Injection pump mounting bolts ........... Nm 25 
Injector pipe umione irns 25 
Capacities 
Engine oil (ilter................. litres 
TTT litres 
Automatic transmission .................... litres 
[ uz oj [s T ——— litres 
E TT cres i 
FREM 


Notes 


21 2.1 TD (B/L/K488) 1989 to 1995 
'Each bolt in turn 

21 2.1 TD (B/L/K487) 1991 to 1995 
‘Each bolt in turn 

212.1 TD (B/L/K48A) 1992 to 1995 
'Each bolt in turn 

21 2.1 D (B/L/K480) 1992 to 1995 
‘Each bolt in turn 


- Not applicable, or information not 
available 


21 2.1 D (B/L/K480) Laguna 1.9 DTi (B/K/S56J) Laguna 2.2 D Laguna 2.2 DT B/K569 
1992 to 1995 1997 to 1999 1995 to 1998 1996 to 1999 


G8T760 SOHC Turbo 12V 85kW 
2188/4 


220/ 
250 


G8T752/794 SOHC 12V 61kW 
2188/4 

23.0/ 

0 


Eitieitupe/eode...........52 nee J85600 SOHC 54kW F9Q Turbo SOHC 74kW 
Capacity (cm?) / cylinders......................... 2068 / 4 1870/4 
Compression ration / pressure ............ 215/ 18.3/ 

TOI duerme errr oe 0 200 


Oil pressure ................... 0.8 [3.0 3000] 1.2 [3.5 @ 4000] 1.6 [4.0 4000] 1.6 [4.0 @ 4000) 
Olne (EE 80 80 80 80 
Valve clearances - inlet (mm).................... 0.20 0.20 0: Hyd. 0: Hyd. 

- exhaust (mm) 0.25 0.40 0: Hyd. 0: Hyd. 
RES 1-3-4-2 1-3-4-2 1-3-4-2 


No. 1 cylinder position Een: 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 


Idle speed ............... ET MM rpm | 825225 825 + 25 725 + 25 725 +25 
Maximum (no load) speed ................. rpm | 5200 4800 +100 5200 5000 + 100 
Smoke test/opacity ........................ M1% | 1.11 25 25 25 
Static timing method............................-.... Dial gauge Plunger travel Rotor lift Rotor lift 
Timing dimension................................ mm | 0.75 + 0.02 0.45 0.84 0.74 
Crankshaft position ........................ mm [°] | 0TDC 0 TDC 0 TDC 0 TDC 
Turbo type / ref / pressure ................... bar | _ Garrett T2 Garrett Garrett 
Injection pump make ................................ Bosch Bosch Bosch Bosch 
Injection pump part no....................... VE R309-3/4 VE4/11E2000R6T2 VE4/9 R486 VE4/9F2250R593 
deed CAN] EE Bosch Bosch Bosch Bosch 
s. ono 0 MEER. 0460 494 299 DLSA 145P619 DNOSD 313 DNOSD 313 
MOC OMY Eei Indirect VE Direct EDC Indirect VE d 

|. Injection opening pressure, New use, ber | 125 to 138 17010212 125 to 138 145 to 158 


Glow plugs 
"Lass ceres CIENT. BIN. Uo Tn Bosch/Champion Champion 

s O^ 0250 201 006 / CH137 CH172 
mM. —— 11/ 


Bosch 
0250 202 025 
11/15 


Bosch/Champion 
0250 202 025 / CH169 
131/15 


Brakes 
minimum friction material thickness 
PECORE, s RIS... 6.5 with backing 

m cms seo 2.5 with backing 

Tyres - Saloon / Hatch....................... i 185/65x14 
3 47 WM. E Size | 185/65x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.3/2.3 
- Estate / Ven... ber | 2.3/2.6 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm P 
(Casi; Am ———— 


6.0 with backing 
2.5 with backing 
195/65x15 
195/65x15 
25/23 
2.5/2.6 


6.0 with backing 
6.0 with backing 
195/65x15 
195/65x15 
25/23 
25/26 


6.0 with backing 
6.0 with backing 
195/65x15 
195/65x15 
25/23 
25/26 


DT OTTO 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | -2.0 to 5.0 
Ce ee -0°20' + 10’ 


3.0 + 1.0 
-1915' + 10 


3.0 + 1.0 
-145 + 10’ 


3.0 + 1.0 
-115 + 10° 
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SE) 21 2.1 D (B/L/K480) Laguna 1.9 DTi (B/K/S56J) | Laguna 2.2 D Laguna 2.2 DT B/K569 
1992 to 1995 1997 to 1999 1995 to 1998 1996 to 1999 


Torque wrench settings 
Cylinder head - stage 1 ......: 30N 20 oiled N 
50 + 100° + 6° wait 3 mins 
95 to 105 Slacken 20 + 100° + 6° in turn 
Warm up, allow to cool 


Slacken, 95 to 105" 


65N 10 + 49^ N 20 4 70^ N 20 * 70 N 

Main bearings 97 20 + 68° + 6° 20 + 140° 20 + 140° 
Crankshaft pulley bolt 135 20 + 115° 25 + 65° N 25 + 65° N 
Camshaft pulley bolt 50 60 20 + 90^ N 20 + 90° N 
Flywheel [driveplate] bolt 60 55 60N 60N 
Front hubs 250 250 250 250 

| Rear hubs 160 190 io 175 
Wheel nuts / bolts 90 Alloy: 100 100 100 100 
Glow plugs 30 25 to 30 a. 20 
Clutch pressure plate bolts 30 20 20 20 
Injection pump sprocket 50 E 90 90 
Injectors 70 70 70 
Injection pump mounting bolts 25 a 22 
Injector pipe unions 25 25 25 


Capacities 

Engine oil & filter 
Gearbox 

Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


21 2.1 D (B/L/K480) 1992 to 1995 

‘Each bolt in turn 

Laguna 2.2 D 1995 to 1998 

‘Engine number «183720: 35 + 70° 2183721: 35 + 
150° 

Laguna 2.2 DT B/K569 1996 to 1999 

‘Engine number <183720: 35 + 70° 2183721: 35 + 
150° 


— Not applicable, or information not 
available 
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JP SN R E NAU L Í 
S 25 TD (B290) 25 D (8296) Se e 
THE 1984 to 1993 1989 to 1993 1991 to 1998 1995 to 1996 


Engine 
Engine type/code..................... ss J8S708 SOHC Turbo 63kW J8SC736 SOHC 50kW J8S760 SOHC Turbo 66kW $8U762/3 SOHC Turbo 83kW 
Capacity (cm?) / cylinders........................ 2068 / 4 2068 / 4 2068 / 4 2499/4 
Compression ration / pressure bar | 215/ . 21.5/_ 215/ 2251 
Tórð sloku... Nm | 185 0 0 0 
Oil pressure .....n.........s. idle [running] bar | 0.8 [3.5 @ 3000] 0.8 [3.0 € 3000] [3.5 @ 3000] [3.5 @ 4100] 
Gilitemperature:.....ac occorre ce °C | 80 80 80 80 
Valve clearances - inlet (mm). 0.20 0.20 0.20 0.50 

- exhaust (mm) .............. 0.25 0.25 0.25 0.50 
RIOT onde EE A 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position... een FE FE FE FE 
Cooling system 


88 88 
0.8 to 1.2 


Thermostat opening temperature ......... D 
Radiator cap pressure reenen 0.8 to 1,2 
Fuel system 


Idle speed ..................... umts rpm | 775 + 50 800 + 50 850 + 25 850 + 50 
Maximum (no load) speed ................. rpm | 4700 to 4800 5100 to 5300 4700 to 4900 4950 
Smoke test/opacity ....................... Mi% | 16 We 25 1.36 
Static timing method................................ Plunger travel Plunger travel Dial gauge Dial gauge 
TIMINg on] corro p RN mm | 07 £0.02 0.75 + 0.02 0.75 x 0.02 0.83 + 0.04 
Crankshaft position ........................ mm [°] | [0] TOC [0] TDC 0 TDC DTD 
Turbo type / ref / pressure .................. bar | - " " m 
Injection pump make ................................ Bosch Bosch Bosch Bosch 
Injection pump part no...................— VE 4/9F R153/345 VE 4/9F R309 VE 4/9F R423 VE R442/4411 
Injector Make / type EE Bosch Bosch Bosch Bosch 

A LO Ga tO nonea DNOSD 264 DNOSD 252+ DNOSD306 DNOSD307 
HCG HOMME Oe ccs E Indirect VE Indirect VE Indirect VE Indirect VE 


Injection opening pressure, New sec bar | 130 +8-5 130 +8 -5 150 to 158 140 to 153 


Glow plugs 


Bosch/Champion 
0250 201 006 / CH137 
11/12 


Bosch 
0250 201 039 
12/15 


Bosch/Champion 
0250 201 006 / CH137 
11/12 


Bosch/Champion 
0250 201 006 / CH137 
12/15 


Brakes 
minimum friction material thickness 


6.0 with backing 6.0 with backing 
2.5 with backing' 2.5 with backing! 
Tyres - Saloon / Hatch....................... i 195/60x15 165x14: 185/70x14 
Di eg i 


6.0 with backing 
2.5 with backing 
195/60x15 


6.0 with backing 
2.5 with backing 
195/60x15 


20/22 20/22 25/23 25/23 


30210 
0 «30 

2 PAS: 4° 
12°30’ + 30 


-3.0 + 1.0 
0° + 30’ 

2° PAS: 4° 
12°30’ + 30’ 


Toe-in (+) / Toe-out (-)..................... mm [P] | 021.0? 
Ces -1*15' + 20 


0:10 
-1°15 + 30' 
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25 TD (B290) 25 D (B296) Safrane 2.1 TD (B546) Safrane 2.5 TD (B548) 
1984 to 1993 1989 to 1993 1991 to 1998 1995 to 1996 


Torque wrench settings 
Cylinder head - stage 1 30N 
50 
95 to 105 
Warm up, allow to cool 
Slacken, 95 to 105? 


65N 
Main bearings 88 to 98 
Crankshaft pulley bolt 120 to 135 
Camshaft pulley bolt 50 
Flywheel [driveplate] boit 55 to 60 
Front hubs 250 
Rear hubs 160 
Wheel nuts / boits 100 
Glow plugs 20 to 30 
Clutch pressure plate bolts 25 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 


Capacities 


6.0 
2.0 86): 2.2 
Automatic transmission 
Final drive 
Cooling system 
Fuel tank 


Notes 


25 TD (B290) 1984 to 1993 
‘Each bolt in turn 

‘With ABS: 6.0 with backing 
24986 P>: 1.0:1.0 

25 D (B296) 1989 to 1993 
*Each bolt in turn 

'With ABS: 6.0 with backing 
21986 P>: 1.0+1.0 


— Not applicable, or information not 
available 


30N 

50 

95 to 105 

Warm up, allow to cool 

Slaken, 95 to 105° 

65 N 

88 to 98 

120 to 135 

50 

55 to 60 

250 

160 

90 90 Alloy: 100 
20 to 30 20 


2499 cm? 


50 + 65° N 
160 

200 

25 

30 + 90° 

250 

165 

90 Alloy: 100 


H22335 


REN 21 


ig RY H E NAU L i 
See 
emo Espace 2.1 TD (J115/S115) | Espace 2.1 TD (J637) Espace 2.1 TD (J63D) Espace 2.1 TD (J63G) 
BE 1985 to 1991 1991 to 1993 1991 to 1994 1991 to 1997 


Engine 
Engine type/code.................... sss J8S240 SOHC Turbo 63kW J8S772 SOHC Turbo 65kW J8S610 SOHC Turbo 65kW J8S776 SOHC Turbo 65kW 
Capacity (cm?) / cylinders......................... 2068 / 4 2068 / 4 2068 / 4 2068 / 4 
Compression ration / pressure ............ bar | 21./_ 2057€ 2551 ` 21.5/_ 
TONS TOIT IURIS... ecce een ra nang Nm | 0 181 181 181 
Oil pressure ..................idle [running] bar | 0.8 [3.0 € 3000] 0.8 [3.0 @ 3000] 0.8 [3.0 @ 3000] 0.8 [3.0 @ 3000] 
Ile Cu HN °C 
Valve clearances - inlet (mm) .................... 

- exhaust (mm) .............. 
ectiororder naii III 
No-"l"CylindelTDOSition.................enenceoce css 


Cooling system 

Thermostat opening temperature 
Radiator cap pressure 

Fuel system 


Igieispesd re e WË T00:t9 750 700 to 750 700 to 750 700 to 750 
Maximum (no load) speed ................. rpm | 4700 to 4800 5000 5000 4800 
Smoke test/opacity ........................ M1% | 16 2.46 246 2.46 

exec (er irn fe Meti y roro t Plunger travel Dial gauge Dial gauge Dial gauge 
ur E E mm | 0.7 + 0.02 0.7 + 0.02 0.75 + 0.02 0.7 + 0.02 
Crankshaft position ........................ mm [°] | [0] TOC [0] TDC [0] TDC [0] TDC 
Turbo type / ref / pressure ................... bar | 0.6 bar @ 2500 rpm 0.6 bar @ 2500 rpm 0.6 bar @ 2500 rpm 0.6 bar @ 2500 rpm 
Injection pump MAKE ........cseseseessesseeseeees Bosch Bosch Bosch Bosch 
Injection pump part no....................... nn VE 4/9F R69 VE 4/9F R345 VE 4/9F R423-2 VE 4/9F R153 
Injector Make / type ................................ Bosch Bosch Bosch Bosch 
DOOR ST DNOSD 193 0431 211 995 DNOSD306 DNOSD264 
InjGS On VDO.-... ... nara atras. aaa Indirect VE Indirect VE indirect VE Indirect VE 


Injection opening pressure, New se, ber | 130to 138 125 to 138 145 to 158 
Glow plugs 
"Macc E me Bosch/Champion 

gg 0250 201 006 / CH137 


— 11/12 


| 130to 138 


Bosch/Champion 
0250 201 006 / CH137 
11/12 


Bosch/Champion 
0250 201 006 / CH137 
11/12 


Bosch/Champion 
0250 201 006 / CH137 
11/12 


Brakes 
minimum friction material thickness 
Meere e ers acea 6.0 with backing 
i ED HERR 2.5 with backing 

Tyres - Saloon / Hatch....................... i 
SE WEE RR TR Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 


6.0 with backing 
2.5 with backing 


6.0 with backing 
2.5 with backing 


6.0 with backing 
2.5 with backing 


185/70x13: 185/65x14 185/70x13: 185/65x14 185/70x13: 185/65x14 


185/70x13: 185/65x14 


24121 24/21 24/24 24/21 


Toe-in (+) (feat), mm [9] | -15205 1.91026 1.91026 -191026 
mme tm 20 + 30 rg + 30' 0°8' + 30' 98 + 30” 
£ ` e 3° + 30' [86 b: 3°25'+20 4024 + 20 404 + 20° 424 + 20° 


PT EAI 13° 30 


WT 1.0 to 4.0 
Perret Ee 0° + 30’ 


1.0 to 4.0 
0° +30’ 


1.0 to 4.0 1.0 to 4.0 
0° + 30’ 0° 230 
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E Espace 2.1 TD (J115/9115) | Espace 2.1 TD (J637) Espace 2.1 TD (J63D) Espace 2.1 TD (J63G) 
BOOK 1985 to 1991 1991 to 1993 1991 to 1994 1991 to 1997 


Torque wrench settings 


Cylinder head - stage 1 ......................, Nm | 30N 30N 30N 30N 
Been 50 50 50 50 
mecs cond Wait 3 mins, slacken Wait 3 mins, slacken Wait 3 míns, slacken Wait 3 mins, slacken 
 €—M 20 20? 20 20 


HOLTER 


Sege 65N 


65N 65N 65N 


MAMENANG Seran inners Nm | 160 160 160 160 
Crankshaft pulley bolt ......................... Nm | 12010135 120 to 135 120 to 135 120 to 135 
Camshaft pulley bolt ........................... Nm | 50 50 50 50 
Flywheel [driveplate] bolt..................... Nm | 55to60 55 to 60 55 to 60 55 to 60 
DEENS a... cres. Nm | 250 250 250 250 
PE eE 160 160 160 ` 160 
 — 90 90 90 90 
MISSE rss Nm | 201030 20 to 30 20 to 30 20 to 30 
Clutch pressure plate bolts ................. Nm | 25 25 25 25 


Injection pump sprocket...................... Nm 
gc ———— Nm 
Injection pump mounting bolts ........... 
Injector pipe Unions.........................r... 
Capacities 


TTT 


TTT 


CONYE icies litres 
Oo ln ——— — litres 


Notes 


Espace 2.1 TD (J115/S115) 1985 to 1991 
Bolts 1, 8 & 9: + 120°, + 120° Bolts 2, 3, 6, 7, 10, 11, 
14 & 15: + 60°, + 60°Bolts 4, 5, 12 & 13: + 70°, + 70° 
1986 P: -4.042.0 

Espace 2.1 TD (J637) 1991 to 1993 

*Bolts 1, 8 & 9: + 120°, + 120° Bolts 2, 3, 6, 7, 10, 11, 
14 & 15: + 60°, + 60°Bolts 4, 5, 12 & 13: + 70°, + 70° 
Espace 2.1 TD (J63D) 1991 to 1994 

Bolts 1, 8 & 9: + 120°, + 120° Bolts 2, 3, 6, 7, 10, 11, 
14 & 15: + 60°, + 60°Bolts 4, 5, 12 & 13: + 70°, + 70° 
Espace 2.1 TD (J63G) 1991 to 1997 

*Bolts 1, 8 & 9: + 120°, + 120° Bolts 2, 3, 6, 7, 10, 11, 
14 & 15: + 60°, + 60*Bolts 4, 5, 12 & 13: + 70°, + 70° 


H26517 


2068 cm? 


— Not applicable, or information not 
available 


RENAU LT 


Espace 2.2 TD t -— Espace 2.2 TD F-.€ 
t -— to 2000 F-.€ to 2000 


Espace 2.1 TD (J635E) 
1995 to 1997 


G8T716 SOHC 12V Turbo 85kW | G8T714 SOHC 12V Turbo 85kW 


Enginetypa/6odo.......5.... dansum J88778 SOHC Turbo 65kW J8S612 SOHC Turbo 65kW 


Capacity (cm) / cylinders......................... 2068 / 4 2068 / 4 2188/4 2188/4 
Compression ration / pressure ............ bar | 21.5/_ Libis 230/ 230/ 
Tore out DUT: cce Nm | 181 181 234 234 
Oil pressure ................... idle [running] bar | 0.8 [3.0 @ 3000] 0.8 [3.0 @ 3000] 1.6 [4.0 @ 4000] 1.6 [4.0 @ 4000] 
EU meari a *C | 80 80 80 
Valve clearances - inlet (mm) .................... 0.20 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 
1 CTC 10 ae qaam incite 1-3-4-2 1-3-4-2 
No. 1 cylinder position. 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ........................ 
Fuel system 
| Idie speed ; R 800 + 50 
Maximum (no load) speed 5000 
Smoke test/opacity . 2.46 
Static timing method Dial gauge 
Timing dimension 0.75 x 0.02 
Crankshaft position [0] TOC 
Turbo type / ref / pressure 0.6 bar Q 2500 rpm 
Injection pump make Bosch 
Injection pump part no VER 484 
Injector Make / type Bosch 
Injector part no 0432 217 237 
Injection type Indirect VE 
Injection opening pressure, New ee, ber | 145 to 158 
Glow plugs 
USB r Bosch/Champion Bosch/Champion 
EEN 0250 201 006 / CH137 0250 201 006 / CH137 
E peer 11/12 


725 x 25 
5000 
25 
Rotor lift 
0.74 
TDC 
Garrett 0.9 bar @ 4300rpm 
Bosch 

VE R593/4 

Bosch 

DNOSD313 

Indirect VE 

145 to 158 


725 + 25 
5000 

25 
Rotor lift 
0.6 + 0.1 
TDC 
Garrett 0.9 bar @ 4300rpm 
Bosch 

VE R708 

Bosch 

DNOSD313 

Indirect VE 

145 to 158 


Dial gauge 
0.75 + 0.02 

[0] TDC 

0.6 bar @ 2500 rpm 
Bosch 

VER 423 

Bosch 

DNOSD306 
Indirect VE 

145 to 158 


Champion 
CH169 
117 


Brakes 
minimum friction material thickness 
s s dm 6.0 with backing 
sT 2,5 with backing 

Tyres - Saloon / Hatch....................... j 
Bas Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van... bar 
Front suspension / wheel alignment 


6.0 with backing 
2.5 with backing 


6.0 with backing 
2.9 with backing 


6.0 with backing 
2.5 with backing 


185/7013: 185/65x14 185/70x13: 185/65x14 215/65x15 215/65x15 


24/21 2421 28/24 26/24 


Toe-in (+) / Toe-out (-)..................... mm [°] | -1.9to 2.6 -1.9 to 2.6 [0° + 10] [0° + 10] 
Qus a ee -0°8' + 30' -0°8’ + 30' WSM WSM 
GE oo ed 424 + 20 424' + 20 WSM WSM 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 1.0 to 4.0 
[obo T — P 0° +30 


1.0 to 4.0 
0^ + 20 


[-30' + 10] 
-f15 a 10' 


-30 + 10] 
1°15" + 10 


REN 24 


Espace 2.1 TD (J633) Espace 2.1 TD (J635E) Espace 2.2 TD (JEOE)' Espace 2.2 TD (JEOH)' 
1992 to 1997 1995 to 1997 1997 to 2000 1997 to 2000 


Torque wrench settings 
Cylinder head - stage 1 30N 30N 
50 50 


Wait 3 mins, slacken Wait 3 mins, slacken 
20? 20? 


65N 65N 20 « 70" N 20 «70 N 
160 160 20 + 140° 20 + 140° 
120 to 135 120 to 136 25+65°N - 25 + 65° N 
50 50 20 « 90" N 20 + 90° N 
55 to 60 55 to 60 60 an 60 
280 280 
pow 170 
100 100 
Glow plugs : 25 to 30 25 to 30 
Clutch pressure plate bolts 22.5 22.5 
Injection pump sprocket ; 
Injectors 
Injection pump mounting boits 
Injector pipe unions 


Capacities 


litres 
litres 
Automatic transmission litres 
Final drive litres 
Cooling system litres 
Fuel tank litres 


Notes 


Espace 2.1 TD (J633) 1992 to 1997 

*Bolts 1, 8 & 9: + 120°, + 120° Bolts 2, 3, 6, 7, 10, 11, 
14 & 15: + 60°, + 60°Bolts 4, 5, 12 & 13: + 70°, + 70° 
Espace 2.1 TD (J635E) 1995 to 1997 

*Bolts 1, 8 & 9: + 120°, + 120° Bolts 2, 3, 6, 7, 10, 11, 
14 & 15: + 60°, + 60°Bolts 4, 5, 12 & 13: + 70°, + 70° 
Espace 2.2 TD (JEOE) 1997 to 2000 

‘Grand Espace (JEO E/HL5) 

Espace 2.2 TD (JEOH)' 1997 to 2000 

‘Grand Espace (JEO E/HL5) 


— Not applicable, or information not 
available 
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Kangoo 1.9D (F/KCOD/E) Trafic 1.9 D froh Trafic 2.1 (T**3/V**3) ` Trafic 2.1 
1998 to 2000 1997 to 2000 1987 to 1995 1995 to 1999 


Engine type/code..........1.2:. en F8Q662/630 SOHC 41kW F8Q606 SOHC 45kW 8520750 SOHC 43kW J8S758/620 SOHC 47kW 
Capacity (cm?) / cylinders......................... 1870/4 1870/4 2068 / 4 2068 / 4 
Compression ration / pressure ............ bar | 21.5/220.0 215/ 21.5/ 20.0 21.5/ 20.0 
IT, e Nm | 120 120 120 120 
Oil pressure ................. idle [running] bar | 1.2 [8.5 @ 3000] 1.2 [8.5 @ 3000] 0.8 [3.5 @ 3000] 0.8 [3.5 @ 3000] 
iecur up — °C | 80 80 80 80 
Valve clearances - inlet mm). 0.20 0.10 0.20 0.20 

- exhaust (mm) .............. 0.25 0.25 
Income orden Ós 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. FE FE 


Cooling system 
Thermostat opening temperature ......... C 
Radiator cap pressure „sessen d i 1.2 
Fuel system 


82 89 to 101 83 83 
0.8 to 1.2 0.8 to 1.2 


, E een rpm | 825 + 25 825 + 50 750 + 50 750 + 50 
Maximum (no load) speed ................. rpm | 4600 + 100 4500 + 100 4250 to 4400 4800 
Smoke test/opacity ....................... M1% | 25 25 1.11 255 

Sue VITIIS method"... TT aaa Dial gauge Rotor lift Dial gauge 
Timing dimension............................... mm Dimension on pump Dimension on pump 0.75 x 0.02 
Crankshaft position ........................ mm [^] TDC [0] TDC [0] TOC 
Turbo type / ref / pressure ................... bar - > M 
Injection pump make "k Lucas Lucas Roto Diesel Bosch 
Injection pump part no........................-. 8448B171N/281A 8448B120A DPC R6443140/1A VER 452-2 
iniecto" Make (Ip... eessen e CAV Roto Diesel Bosch 

HE MPA, aa RDNOSDC6902 RDN OSDC 6902 RDN OSDC 6751 DNOSD302 
[FG GOTH Dy DOG asc erecrerrveteesevisteeennes Indirect 8448B/120A or 110A Indirect DPC Indirect VER 


| Injection opening pressure, New ee, ber | 13045 13025 11525 125 to 138 


Glow plugs 


Champion 


Bosch/Champion 
e CH155 


(250 201 006 / CH88 
11/12 


sesesoseesesesevessoveeveseeveseeves 2 


Brakes 
minimum friction material thickness 


6.5 with backing 
20 


9.0 with backing 
5.0 with backing 


9.0 with backing 
5.0 with backing 


9.0 with backing 
5.0 with backing 


Tyres - Saloon / Hatch....................... i w 
SEENEN, Emwee Í 165/70x13: 165/70x14 


175x14 165x14: 175x14: 195x14 165x14: 175x14: 195x14 


2.8 / 3.6: 2.4/ 3.0 3.3/3.8 


Refer to owner's handbook Refer to owner’s handbook 


10210 -1.0 + 1.0 -1.0 + 1.0 “1.04 1.0 
-19 + 30° 0°30 + 30’ 1° +30 WE 
228 + 30 EEN 1%30' + 30° 1°30' + 30° 


10°25' + 30’ 9° + 30’ 9° + 30’ 9° + 30’ 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [] | -1.5+1.0 
Ge e, a NR -50 +18 


0 to 3.0 0 to 3.0 0 to 3.0 
0° to 30° 0° to 30’ 0° to 30° 
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flaynes B E N A U LT 
SS BILA 
Sas Kangoo 1.9D (F/KCOD/E) ` | Trafic 1.9 D (Tr) Trafic 2.1 (T**3/V**3) Trafic 2.1 
1998 0.2000 1997 to 2000 1987 to 1995 1995 to 1999 
Torque wrench settings 
Cylinder head - stage 1..................... Nm 


30 30 30 30N 


Kð +80* + 4° +80°+ 4° 50 90 

—— S erc Slacken Slacken 95to 105 Slacken, 20 
EE. 25 25 95 to 105 à 

— Ze £21 27 £21? £T $ 


liðnar 47N 65N 


60 to 65 N 65 N 


Mainibearningse......ðiðna... diu. Nm | 62 88 to 98 88 to 98 88 to 98 
Crankshaft pulley bolt ......................... Nm | 120 20 + 115° + 18° 120 to 135 120 to 135 
Camshaft pulley bolt ........................... Nm | 50 - 50 50 
Flywheel [driveplate] bolt..................... Nm | 52 20 + 60° 55 to 60 55 to 60 
PIII Shadi banana Nm | 280 190 to 210 190 to 210 190 to 210 


ëngem WSM 
—— - 120 

Eege, EE Nm 20 to 30 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
LAB GO Soren errem Nm 
Injection pump mounting bolts ........... Nm 
Injector pipe unions............................. Nm 
Capacities 


WSM 


20, then 45 
70 
22 


| -— R i h : 6.0 6.0 

— M —9nÀ f i 2.5 NES 1.8' 25 NE3:1.8' 
bent i : 0.8? 0.8 
GoolingisVetem;....... E ossai litres | 7. | 8.0 8.0 
Elke litres 60 4x4: 70 60 4x4: 70 


Notes 


Trafic 2.1 (T**3/V**3) 1987 to 1995 
"4x4: 2.0 

NES: 1.45. With cooler and 4x4: 1.3 

Trafic 2.1 1995 to 1999 

Bolt 1: 105° Bolts:2, 3, 6, 7, 10, 11, 14 & 15: + 60° 
Bolts 4, 5, 12 & 13: 4 70^. Bolts 16 & 17: + 80° 
“Bolt 1: 105° Bolts:2, 3, 6, 7, 10, 11, 14 & 15: + 60° 
Bolts 4, 5, 12 & 13: + 70° Bolts 16 & 17: + 80° 
‘4x4: 2.0 

*NE3: 1.45. With cooler and 4x4: 1.3 


H26517 


— Not applicable, or information not 
available 


2068 cm? 
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= RENAULT 
SS LL 
hir" Trafic 2.5 (T*^4/V*4) Trafic 2,5 (T'*B/V**B) Trafic 2.5 (T**B/V**B) Trafic 2.5 D (TxxG) 
| BOOK 1989 to 1995 1989 to 1995 1995 to 1999 1997 to 2000 


Torque wrench settings 
Cylinder head - stage 1 


110N 50 + 60° N 
Main bearings 80, 160 80, 160 
Crankshaft pulley boit 200 200 
Camshaft pulley bolt 25 z 
Flywheel [driveplate] boit 50 120 
Front hubs 190 to 210 190 to 210 
WSM 
120 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
55 of 
25 NE3:1.8' | 25 NEI 1.8' 


0.8? 0.8 
Cooling system i 8.4 8.4 
Fuel tank 60 60 


Notes 


Trafic 2.5 (T*4/V**4) 1989 to 1995 
4x4: 2.0 
?NE3: 1.45. With cooler and 4x4: 1.3 
Trafic 2.5 (TB/V**B) 1989 to 1995 
4x4: 2.0 
?NES: 1.45. With cooler and 4x4: 1.3 


EE 
IN 


H22335 


2499 cm? 


- Not applicable, or information not 
available 
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STIS Master 2.1 fwd (R**3) Master 2.5 fwd (R**6) Master 2.5 Turbo fwd (R**5) | Master 2.5 D 
Be 1987 to 1995 1989 to 1995 1989 to 1995 1995 to 1997 


Engine 
E EE S eere J8S330 SOHC 43kW S8U 8140672510 SOHC 55kW — | SOU 8140272500 Turbo 69kW $8U748 SOHC 55kW 
Capacity (cm?) / cylinders......................... 2068 / 4 2499 / 4 2499 / 4 2499 / 4 
Compression ration / pressure ............ bar | 21.5/_ 22.0/_ 17.5/_ 230/ _ 
Jose Mao Nm | 0 166 209 158 
Oil pressure ................... idle [running] bar | 0.8 [3.5 @ 3000] 0.8 [4.0 @ 4000} 0.8 [4.0 @ 4000] 0.8 [3.5 @ 4100] 
EL ue °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... | 0.20 0.50 0.50 0.50 

- exhaust (mm) .............. 0.25 0.50 0.50 0.50 
RRE se a i igean 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position ............................. 


Cooling system 
Thermostat opening temperature ......... Kb 79 79 89 
Radiator cap pressure ........................ 0.8 to 1,2 
Fuel system 


H t MER IO TAR rpm | 800250 700 + 50 790 + 50 770 + 25 
Maximum (no load) speed ................. rpm | 4400 to 4600 4600 to 4700 4100 to 4300 4850 
Smoke test/opacity ........................ M1% |30 ` 2.0 23 22 
Static timing method................................. Rotor lift Plunger travel Plunger travel Dial gauge 
Timing dimension..............................- mm | Dimension on pump 1.1 +0.02 1.37 + 0.02 1.0 + 0.02 
Crankshaft position ........................ mm [°] | [0] TDC [0] TDC [0] TDC 


[0] TDC 


Turbo type / ref / pressure ................... bar k " o 

Injection pump make .............................-. Roto Diesel Bosch Bosch Bosch 
Injection pump part no... à VE 4/9F R22-7 VE 4/11 R368 VER 591 
Injector Make / type: Roto Diesel Bosch Bosch Bosch 
SE RDN OSDC 6751 DNOSD 193 0432 193 876 DNOSD 301 
MERION EEN DPC R 8443 B 1438 Indirect VE VE Indirect VER 


Injection opening pressure, New eech Fer | 11515 12515 22515 115 to 128 


Glow plugs 


Champion, Champion 
CH87 CH87 


Bosch 
0250 201 006 


Brakes 
minimum friction material thickness 


9.0 with backing 
3.0 with backing 


9.0 with backing 
3.0 with backing 


9.0 with backing 
3.0 with backing 


9.0 with backing 
10 


Tyres - Saloon / Hatch....................... i la 
Estate / Vani me eerte: Í 175x16: 195x16: 205x16: 215x16 


205x16 205x16 195/70x15: 215/70x15 


Rafer to owner's handbook — 35/35 35/35 36/35: 35/375 


12212 
WE 

3°30' + 30° 
T59 + 30’ 


12412 
19 +30’ 

J'30 + 30 
8° + 30’ 


“12412 
19 x 30 

3°30’ + 30' 
8 + 30’ 


1.0 + 1.0 
0°1 + 30' 

2°58 + 30' 
8° + 30’ 


m— 1210-12 
Tl. 0° to 30' 


1.2 to -1.2 
0° to 30' 


1.2 to -1.2 
0° to 30' 


3.0 + 2.0 
DÉI + 05' 
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Master 2.1 fwd (R**3) Master 2.5 fwd (R**6) Master 2.5 Turbo fwd (R**5) | Master 2.5 D 
|_| Er ex ` 
Torque wrench settings 
Cylinder head - stage 1. Nm | 30N 
nne TT. 90 
gëff, 95 to 105 


ee 95 to 105 


TE 65N 


50 + 60° N 


Malinibeanngskov ian Nm | 88 to 98 80, 160 
Crankshaft pulley bolt ......................... Nm | 12010135 

Camshaft pulley bot. Nm | 50 

Flywheel [driveplate] boit..................... Nm | 551060 

Pe ——^(^—— ee Nm | 450 

pi i DGS Nm | WSM 

Wheel nuts / bolts enn Nm | 160 

RM reza mna Daynes icai Nm | 20to 30 

Clutch pressure plate bolts ................. Nm | 25 


Injection pump sprocket...................... Nm 
I CGE FG ocenerecccc scares Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 
Capacities 


— M Ó€ litres 
amaenn litres 
Elle E litres 
RNC Rooms litres 


21 1813 


11 85 UU 37 Mo 15 17 | 20 
IN 


H22335 


- Not applicable, or information not 
available 


2499 cm? 


RENAULT 


Master 2.5 Turbo D Master 2.5 D (F/UDOA) Master 2.8 D (F/UDOC) 
1995 to 1999 1997 to 2000 1997 to 2000 


fetteg Rene, e $9U714 SOHC Turbo 69kW S8U770 SOHC 59kW S9W702 SOHC Turbo 85kW 
Capacity (cm?) / cylinders........................ 2499 / 4 2499 / 4 2799/4 

Compression ration / pressure ............ bar | 18.5/_ 22.0/_ 19.1/ 

TORQUELOUT T Nm | 158 155 260 

Oil pressure ................... idle [running] bar | 0.8 [3.5 @ 4100] 0.8 [3.5 94100] ` 0.8 [4.0] 

Qilitemperatüle- .......... ccrto roni °C | 80 80 80 

Valve clearances - inlet (mm) .................... 0.50 0.50 0.50 


0.50 0.50 
1-3-4-2 1-3-4-2 


0.50 
1-3-4-2 


- exhaust (mm) .............. 
ENOM ONIE serra RERO 
No. 1 oylinder position ..........................-- ids 


FE FE 
Cooling system 
Thermostat opening temperature 89 89 
Radiator cap pressure ...... : Cow oon pO 0.8 to 1.2 


Fuel system 
Idle speed ...................... i Re rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity een M% 
Static timing method................................. 
TE nes mm 
Crankshaft position ........................ mm [?] 
Turbo type / ref / pressure ................... bar 
Injection pump make ......................... 


190325 ` ** - | 800225 
4600 to 4700 4000 x 100 
30 25 

Rotor lift Plunger travel 
0.97 + 0.02 1.1 + 0.02 

[0] TDC [0] TDC 


750 + 50 

4500 

1.14 

Dial gauge 

121002 - 

[0] TDC 

0.8 to 0.9 bar @ 2500rpm 
Bosch 


^" 


Bosch 


Bosch 


Injection pump part no............. enn VER 521 VE4/10F2100R227 VE4/12F1800R721 
Injector Make / type ................................ Bosch Bosch Bosch 
ICON pall ho oos rere: iocus DSLA 145P300 | DNOSD 193 DNOSD 193 


VER 
29910248 ` 


Indirect VE 
12515 


MESURE eege 

Injection opening pressure, New [used]...bar 

Glow plugs 
Be van asses CE Lo oum TT eg Champion 
mw le CH87 


whirssanssasArsAYAHsaU Aura NAZARVRTEP 


Direct VE 
235 to 243 


Brakes 
minimum friction material thickness 
rst 9.0 with backing 
INQUE 10 

Tyres - Saloon / Hatch....................... j 
zc o 07^ ———————— Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van... ber 
Front suspension / wheel alignment 


9.0 with backing 
10 


9.0 with backing 
10 


195/70x15; 215/70x15 195/70x15: 215/70x15 195/70x15: 215/70x15 


3.6/3.5; 3.5/3,75 3.6/3.5; 3.5/3.75 36/375 3.5/ 3.37 


Toe-in (+) / Toe-out (-)................... mm [°] | 10210 1.0 + 1.0 1.02 1.0 
(CETT nas 01 + 30° 01 20 01’ + 30’ 
ee ee 2°58 + 30° 2°58’ + 30° 2°58 + 30’ 
TR 8 + 30' 8° + 30’ 8° + 30' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-).................. mm f°] | 3022.0 
AS o o RS ("8 + 05' 


-3.0 + 2.0 
AP + 14 


-3.0 + 2.0 
A iW 
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725. 

SS ZLA 

"dd Master 2.5 Turbo D Master 2.5 D (F/UDOA) Master 2.8 D (F/UDOC) 
BC 1995 to 1999 1997 to 2000 1997 to 2000 


Torque wrench settings 
Cylinder head - stage 1....................... 


FEITTI 
eeessteaasesesoere nnn 


RI ool 50 + 60^ N 
— 80, 160 

roms cmi 200 200 
TERRENI. 25 25 

Flywheel [driveplate] bolt..................... 120 

ML ——— 450 

ONES osse satt 

 ——Á 160 
EE 15 
Clutch pressure plate bolts ................. 25 
Injection pump sprocket...................... 50 
UA 50 
Injection pump mounting bolts 50 

Injector pipe unlong 25 

Capacities 


50+60* N 
80, 160 


DARA DOH e ee EOE Denon ee wEneeee nar AÐ NOÐA TERA Na 


etre litres 
Fein o" c NN litres 
COMP syStem:............. eren litres 
[EU LSU E EEEEEEEEEEEEEEE TET orausacnnnni 12) litres 


IN 
H22335 


2499 cm? / 2799 cm? 


- Not applicable, or information not 
available 


ROV 1 


BE Ny 
1772 > SEN 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 1360/4 
Compression ration / pressure 22.0 / 
Torque output 0 
Oil pressure [4.0 € 4000] 
Oil temperature 80 
Valve clearances - inlet (mm) 0.15 

- exhaust (mm) 0.30 
Injection order 1-3-4-2 
No. 1 cylinder position FE 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
idle speed 775 + 25 
Maximum (no load) speed 5450 
Smoke test/opacity i 2.5 
Static timing method Dial gauge 
Timing dimension Dimension on pump 
Crankshaft position 0 TDC 
Turbo type / ref / pressure E 
Injection pump make Lucas 
Injection pump part no DPC R844 
Injector Make / type CAV 
Injector part no RDNOSDC 68863C 
Injection type Indirect DPC 
Injection opening pressure, New [used]...bar | 125+5 
Glow plugs 

Bosch/Champion 
0250 202 001 / CH147 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch i 155/65x13 
- Estate / Van " 
23/23 


[O to -257 
18"237 
29 + 55' 
10%52' 


Toe-in (+) / Toe-out (-) [10 to 50] 
Camber -19 + 30' 


TUD3 K9A SOHC 38kW 


TUDS VJZ SOHC 40kW 


1527/4 
230/ 

95 

[4.0 @ 4000) 
80 
0.15 + 0.08 
0.30 + 0.08 
1-3-4-2 


800 + 25 
5450 

2.5 

Refer to wsm 


Lucas 

DPC 070 

CAV 

RDN125DC 6849 
Indirect DPC 

135 


Bosch 
0250 202 020 


155/65x 13 


2.3/2.3 


(0 to Ze 
18 +37 
29 + 55' 
10°52 


[10 to 50] 
“Ps 3 


ROVER 


SUE Metro/100 1.4 D 115 D Maestro 500 & 700 Van. — | Maestro 2.0 
ah 1992 to 1993 1995 to 1998 1986 to 1995 1990 to 1992 


MDi SOHC 46kW MDi SOHC 44kW 
1994/4 1994/4 

181/ . 18.1/20.7 to 34.5 
0 0 

1.0 [4.2] 0.7 [3.8 @ 3000] 

e 80 

0.25 to 0.35 0.25 to 0.35 

0.35 to 0.45 0.35 to 0.45 
1-3-4-2 1-3-4-2 


925 + 25 800 to 850 
5130 5130 

2.35 25 

Plunger travel Plunger travel 
1.37 1.1 

0 TDC 0 TDC 

Bosch 

0460 414 029 0460 414 029 
4 hole CAV 
JB6801061 TRB 6704201 
Direct EPVE Direct EPVE 
222 [200] 228 


Bosch/Champion Bosch/Champion 


0250 201 005 / CH68 0250 201 005 / CH68 
11/12 11/12 


175/70x14 


165x13 


u 21/21 

20/28 s 

p8] (0° +8] 

A: Ap B: 30'221” A: -15'221” B: 30421" 

37' + 30 37 +30 

A: 12°30'+30' B: 12933830 — | A: 12230'230' B: 1233430" 


[30' to 1°] (30' to 1°] 
05° + 0.5? 45^ + 0.59 
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Metro/100 1.4 D 115 D Maestro 500 & 700 Van Maestro 2.0 
1992 to 1993 1995 to 1998 1986 to 1995 1990 to 1992 


Torque wrench settings 

Cylinder head - stage 1 60' 
Slacken 
20 
+ 160" 
+ 160° 
40N 
20 + 45° 
110 
80 
65 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 

Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


Metro/100 1.4 D 1992 to 1993 

‘Bolt length below head: «185.9 mm 
Maestro 500 & 700 Van 1986 to 1995 
1700 MODEL: 2.0 / 3.2 

*A = early, B = later models 

Maestro 2.0 1990 to 1992 

'A = early, B = later models 


— Not applicable, or information not 1994 cm? 
available 
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L 
VAR 27 
LAE Maestro 2.0 TD Montego 2.0 TD 75 2.0 CDT 218, 418 TD 
BOOK 1992 to 1995 1991 to 1995 1999 to 2000 1991 to 1996 


Engine 
ing PPE! COdS sinanasi MDi SOHC Turbo 60kW MDi SOHC Turbo 60kW M47R DOHC 16V Turbo' 85kW | XUD7TE ABA SOHC Turbo 65kW | 
Capacity (cm?) / cylinders......................... 1994/4 1994/4 1950/4 1769/4 


220/ _ 
180 
2.1 


18.0/ 

260 

[8.0 to 4.5 @ 3500] 
80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TCE 


172/340 

0 

0.7 [4.2 @ 3000] 
80 

0.25 to 0.35 
0.35 to 0.45 
1-3-4-2 


17.2 / 234.0 
0 
0.7 [4.2 @ 3000] 


Compression ration / pressure ............ bar 
foo UT oT] ttt RTT Nm 
Oil pressure ................... idle [running] bar 
(GQliteniperature.....:.:::: ess s 
Valve clearances - inlet (mm) .................... 

- exhaust (mm) .............. 
Injection order sta, amal. 
NO: 1 Cylin dem POSTION ...........5......«aonoacnsss 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 


0.25 to 0,35 
0.35 to 0.45 
194-2 


Us eee eer ee AA rpm | 800 to 850 825 + 25 780 + 50 800 + 50 
Maximum (no load) speed ................. rom | 5130 5130 4900 4300 + 160 
Smoke test/opacity ...................... M1% | 2.35 25 20 2/5 

Sitalicstitmingi elicere: Plunger travel Plunger travel - Dial gauge 

Timing dimension... mm | 1.0 10 Computer controlled Dimension on pump 


Crankshaft position ........................ mm [°] | 0TDC 0 TDC 
Turbo type / ref / pressure ................... bar 
Injection pump make AE 
Injection pump part mo... eene: 
lajector. Maker type sva 
Beto painonsa rana naso 
IA] St CHOLLI | Dess nci: 
Injection opening pressure, New ee) ber 
Glow plugs 
soot er re A ia Bosch 
————H 0250 201 019 


MM Mmm 11/12 


Mitsubishi MR1 TD025L3 
Bosch 

CP1 

Bosch 

CRI 0445 110 030 

Direct Common Rail DDE 4.0 
250 to 1350 


Bosch 


Bosch 

11F2250R413 

Bosch 

DSLA 150PV3372 481 
Direct EPVE 

228 


RDN 12SDC 6862 
Indirect 
13045 


Direct EPVE 
228 


Champion 
CH88 or CH137 
11/12 


Bosch/Champion 
0250 201 019 / CH88/137 
11/12 


Brakes 
minimum friction material thickness 

J€———— ü j 8.8 with backing 

m 7 : 8.0 with backing 
Tyres - Saloon / Hatch....................... i 175/70x14 180/65x365 195/65x15: 205/65x15:215/55x16 
ss tette E TØ Í 180/65x365 
2.0/2.0 
2.0/2.2 


3.0 
20 Discs: 3.0 
175/70x14 


2.1/2.1 2.2/2.4; 2.1/1.9:2.2 / 2.1 21/241 


10? + 8 [0° +8) 


(917^ + 0,259 [4 £8] 


30' x21 30 21 -0,33° + 0,75° -20 + 10° 
3r +30 37’ +30 349^ + 1.0° 1°59" + 30’ 
12°33? + 30’ 12°33" 12.55° + 0.5? 12° 


m um [30' to 1°] 
do rccte iiM. intimi cm -0.5 + 0.5° 


(20 to 40] 
0° to-1° 


0.379 + 0.25%] 
-0.52 + 0.75° 


[^ +4] PW 
45 + 10’ 
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Maestro 2.0 TD Montego 2.0 TD 75 2.0 CDT 218, 418 TD 
1992 to 1995 1991 to 1995 1999 to 2000 1991 to 1996 


Torque wrench settings 
Cylinder head - stage 1 Bolts 1 to 11: 80 N 
Slacken, 50 
+ 90 
+ 90? 
Bolt 12: 110 


5,25 + 70°N 
20 + 70°N 
100 + 60° + 60° + 30° N 
20 + 36° 
Flywheel [driveplate] bolt 110 [115] 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Cooling system litres 
Fuel tank litres 


Notes 


Montego 2.0 TD 1991 to 1995 

'VIN 606579 >, RHD or 606709, LHD 
752.0 CDT 1999 to 2000 
'‘Intercooled 

21,4 to 1.8 bar 


H19257 


- Not applicable, or information not 1769 cm? 
available 


ROVER 


218, 418 D 220 D/SD 220 Di/SDi 420 D/SD 
1991 to 1996 1995 to 2000 1995 to 2000 1995 to 2000 


Engine type/Códé...............: cote XUD9A D9B SOHC 49kW | 20T2R SOHC Turbo 63kW 20T2N' SOHC Turbo 77kW 20T2R SOHC Turbo 63kW 
Capacity (cm?) / cylinders......................... 1905/4 1994/4 1994/4 1994/4 
Compression ration / pressure ............ bar | 23.0/_ 19.5/ 19.5/ | 19.5/ 
TORquerolitplt®:. . ee LLL Nm | 0 170 210 170 
Oil pressure ren idle [running] bar | 1.6 0.7 [3.8 @ 3000) 0.7 [3.8 @ 3000] 07 
Oil temperature cectnes AG 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 
injectioniorder «ceto rana 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE 


Cooling system 
Thermostat opening temperature ......... ZK 
Radiator cap pressure ........................ i 0.9 to 1.2 
Fuel system 


88 82 82 82 
0.9 to 1.2 0.9to 1.2 


léllo Spende. 0, ST mca rom | 800450 850 + 50 
Maximum (no load) speed ................. rpm | 4600 160 " p " 

Smoke test/opacity ........................ M1% | 25 25 3.0 3.0 

Static timing method................................. Dial gauge Refer to wsm Refer to wsm Refer to wsm 
Timing dimension................................ mm | Dimension on pump Electronic control Electronic control Electronic control 
Crankshaft position ........................ mm [°] | 0TDC = s p 

Turbo type / ref / pressure ................... bar : 8 s 

Injection pump make ............................... Bosch Bosch Bosch 

Injection pump part mo... eren VP?1 VP37 VP21 

Le (o d Make Vo RR Bosch Bosch Bosch 

IFjector part no...............crenenoentennneeetenns PEE DEO | 2 Stage MSC 100510 2 Stage MSC 100510 2 Stage MSC 100510 
Jens IS Indirect Direct Electronic Direct VP37 Direct VP21 


Injection opening pressure, New ee ber | 12515 200 to 320 200 to 320 
Glow plugs 
m Mmm m Bosch/Champion 

ELTE CT 0250 201 019 / CH88/137 


W krn 11/12 


200 to 320 


Beru Beru Beru 
0100226 184 0100226 184 0100226 184 


Brakes 
minimum friction material thickness 
mE 30 
inwiteitawo c VENERE NN 20 Discs: 3.0 
Tyres - Saloon / Hatch....................... i 175/70x14 175/65x14 
= Estate / Van... 9. 8 Size | . A 
Pressure - front / rear - Saloon / Hatch...bar | 2.1/2.1 24/2.1 
- Estate / Van ......bar 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [9] | [L x8] 0757] 
aU a eR -20 + 10' 0°20’ x 10 
— — M e. 1°59" + 30 2°30" 
King.piminelination.........................cecorecees 12° 1277 + 30 


175/65x14 


175/65x14 


2.4/2.1 2.4/2.1 


Wei ` 
0°20" + 10' 
2°30) 

12°7' + 30! 


Q^ + 127 
Onsale 
1°28 
10°41’ 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | [7 + 4] PW [0*8' + 107 [0*8' + 107 (0*11' + 10 
Cae eee 25 + 10’ 0°20" + 10° -0°20 + 10’ -0°55 + 10’ 


225 SS 
JP BSN 


SÍ 
OMS 
2] 


Torque wrench settings 
Cylinder head - stage 1 


Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 


48 N Bolts: 20 + 85° N 
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ROVER 


48 N Bolts: 20 + 85°N 
112 

63 + 90° 
20 + 90° 
15+90°N 
180 N 
185N 

110 

20 

26 

20 + 90° N 
25 

25 

20 


218, 418D 220 D/SD 220 Di/SDi 420 D/SD 
1991 to 1996 1995 to 2000 1995 to 2000 1995 to 2000 


48N Bolts: 20 + 85^ N 
112 

63 + 90° 
20 + 90° 
15+90°N 
180 N 
185 N 

110 

20 

26 

20 +90°N 
29 

25 

20 


Automatic transmission litres 
Final drive litres 
Cooling system. ennen lÍtres 
Fuel tank litres 


Notes 


220 D/SD 1995 to 2000 
‘Bolt length: <243.41 mm 
220 Di/SDi 1995 to 2000 
‘With intercooler 

*Bolt length: <243.41 mm 
420 D/SD 1995 to 2000 
'Bolt length: <243.41 mm 


— Not applicable, or information not 1905 cm? 


available 


ROVER 


420 Di/SDi 620 Di 825 TD 825 TD 
1997 to 2000 1997 to 2000 1990 to 1991 1991 to 1996 


Biigiriéitype/code: mm E a 20T2N' SOHC Turbo 77KW 20 T2N' SOHC Turbo 77kW VM 4924 SHIRG OHV Turbo 87KW | VM 425 SLIRR OHV Turbo 87kW 
Capacity (cm?) / cylinders......................... 1994 /4 1994/4 2498 / 4 2498 / 4 

Compression ration / pressure ............ bar | 195/ 19.5/ 22.5 / 223.4 22.0 / 23.4 

dote UEL, gengen Nm | 210 210 268 268 

Oil pressure ................... idle [running] bar | 0.7 0.7 (3.8 @ 3000] [3.4 to 4.8} [3.4 to 4.8 @ 4000] 
Qilliemperaliie oa... ccc emere: °C | 80 80 90 to 100 80 

Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0.30 


0.30 
1-3-4-2 


0: Hyd. 
1-3-4-2 


- exhaust (mm) .............. 
liie HOO oT. al trn 
No. 1 cylinder position .............................. 
Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 0.9 to 1.2 
Fuel system 


0: Hyd. 
1-3-4-2 


82 82 80 «2 80 
0.9 to 1,2 


Dao OK EE rpm 850 + 50 900 + 20 
Maximum (no load) speed ................. rpm | _ P 4700 to 4730 4730 
Smoke test/opacity ........................ M1% | 30 30 241 30 

Static timing method................................. Refer to wsm Refer to wsm Plunger travel Dial gauge 
Timing dimension...............................- mm | Electronic control Electronic control 0.68 0.68 
Crankshaft position ........................ mm [9] |. " 0 TDC 0 TDC 
Turbo type / ref / pressure ................... bar | _ a 0.89 bar 0.89 bar 
JrtGeodelteflule ut Bosch Bosch Bosch Bosch 
Injection pump part no..........................—-. VP37 VP37 VE4/10 F 2100 L269-2 VE4/10F 
Injector Make / jupe ee Bosch Bosch Bosch Bosch 
injector part nO; cite rai 2 Stage MSC 100510 2 Stage MSC 100510 DNO SD 263 or SD 379 DNOSD301 
lee Dette ere i IE Direct VP21 Direct VP37 Indirect VE Indirect VE 


Injection opening pressure, New Lee ber | 200 to 320 200 to 320 150 to 158 150 to 158 


Glow plugs 
NU Uem Beru 
——— 0100226 184 


Beru 
0100226 184 


Bosch/Champion 
0250 201 012 / CH70 
11/105 


Bosch/Champion 
0250 201 033 / CH70 
11/105 


DOTTER 


Brakes 
minimum friction material thickness 

—— eg i l 8.2 with backing 
7.2 with backing 
195/65x15 


8.2 with backing 
7.2 with backing 
195/65x15 


Tyres - Saloon / Hatch i 185/65x14 
- Estate / Van 


195/65x15 


21421 2042.1 Pm 1 2. IEN 


[0° + 127 [0x8] 91 >: [0+15] 
(oa 24) + 1°12’ 
1°28" 2°36" + 2° 
10°41’ e ex WME 


[O° + 157 
0°24" + 1°12 
235 + 2° 

TOT + 192 


S (011 + 10 
E a ain -0°45 +10 


2.0 + 2.0 
-0°30 + 10° 


[22 + 16] 
19 + 1°12’ 


[0°22’ + 15] 
0°18" + 1°12' 
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420 Di/SDi 620 Di 825 TD 825 TD 
1997 to 2000 1997 to 2000 1990 to 1991 1991 to 1996 


Torque wrench settings 
Oylinder head - stage 1 


ER ið Nm 
Main bearings 

Crankshaft pulley bolt 

Camshaft pulley bolt 

Flywheel [driveplate] boit 

Front hubs 

Rear hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Final drive litres 


Cooling system litres 
Fuel tank litres 


Notes 


420 Di/SDi 1997 to 2000 
'With intercooler 

*Bolt length: «243.41 mm 
620 Di 1997 to 2000 
‘With intercooler 

?Bolt length: <243.41 mm 
825 TD 1990 to 1991 
‘Bolts 11 & 12: 90 

825 TD 1991 to 1996 

+ 70°, + 70° 

2+ 120° 


— Not applicable, or information not 
available 


48N Bolts: 20 + 85° N 


112 

63 + 90° 
20 + 90* 
154 90^ N 
180N 
185N 
110 

20 

26 

20 + 90° N 
25 


20 


48 N Bolts: 20 + 85° N 
112 

63 + 90° 
20 +90°N 
15 +90°N 
250 N 

185 N 

110 

20 

26 
20+90°N 
25 

25 

20 


30 

+70° 

+70° 

Bolts 11 & 12: 80 
Warm up, allow to cool 
Bolts 1 to 10: + 30° 
29 + 60° N 

42 

177 


2498 cm? 


Bolts 1 - 10: 30, 30' 
Bolts 11 A 12: 80 

Warm up, allow to cool 
Bolts 1 - 10: slacken, 30? 
Bolts 11 & 12: 90 


29 + 60° N 
42 
17 


20 + 60° 


ROV 9 


1272 ESSEN, 
layne: GH ROWER 
S 


N LP | 
ST PES 825 TD 
A 1996 to 1997 


Engine 
ER, Een VM 425 SLIER OHV Turbo 89kW 
Capacity (cm) / cylinders......................... 2498 / 4 
Compression ration / pressure ...........bar | 245/234 
die UE Nm | 268 
Oil pressure ................... idle [running] bar | [8.4 to 4.8 @ 4000] 
Oil temperature sellers: a mn. sa °C | 80 
Valve clearances - inlet (mm) .................... 0.30 

- exhaust (mm) .............. 0.30 
(I Vv 1-3-4-2 
No. 1 cylinder position unt 


Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 


Fuel system 
CC 33.230 TER EE rpm | 887 +23 
Maximum (no load) speed ................. rpm | 4700 
Smoke test/opacity ........................ M1% | 30 
Staticitiming method s.s Dial gauge 
Timing dimension............................... mm | 0.58 to 0.62 
Crankshaft position ........................ mm [°] | 0TDC 
Turbo type / ref / pressure ................... bar | 0.89 bar 
Injection pump make ................................ Bosch 
Injection pump part mo... VP36 
Injector Make / type ................................. Bosch 
MEC ODDS PRO. soe KCA 17870 
EIS EE Indirect VP36 
Injection opening pressure, New sech ber | 150 to 158 
Glow plugs 


Bosch 
0250 202 023 
11/ 


Brakes 
minimum friction material thickness 
l€———MÓÓS 8.2 with backing 
—— QI 7.2 with backing 

Tyres - Saloon / Hatch....................... j 195/65x15 
2: 72. — Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van... bar 
Front suspension / wheel alignment 


2.2/2.1 


Toe-in (+) / Toe-out (-)..................... mm [°] | [0° + 15] 
CAIN E 0°24 x 1712 
———M—MÁ— 2"95' x 2° 


ST u TOP 


m afe [0°22 + 157] 
CITT A 018 + 1°12’ 
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= ROVER 
KSE Cle 
SCT 825 TD 

BOOK 1996 to 1997 


Torque wrench settings 
Cylinder head - stage 1 ................ s NM | Bolts 1 - 10: 30, 20 
e —XÀ Bolts 11 & 12: 80 
nme. Warm up, allow to cool 
B tenant Bolts 1 - 10: slacken, 30? 
ee eee Bolts 11 & 12: 90 
| Big-end bearings................................ 29 + 60°N 
NT... sod 42 
mS 177 
Flywheel [driveplate] bolt..................... 20+60* N 
LG BS Nm | 415 
BSS 245 
ARR. 110 
C o oina e a eere eer Nm | 23 
Clutch pressure plate bolts ................. Nm | 22 
Injection pump sprocket...................... Nm | 88 
estate eg IRI eee Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 


Capacities 


TTT TTT 


pio s... nee 
LENES e ER, 
mee i 


Notes 
825 TD 1996 to 1997 


‘+ 70°, + 70° 
"+ 120° 


2498 cm" 


- Not applicable, or information not 
available 


SEAT 


Arosa 1.7 D Ibiza 1.7 D Ibiza 1.7 D Ibiza & Cordoba 1.9 D 
1998 to 2000 1986 to 1992 1986 to 1992 1993 to 1995 


Engine type/code.................. mmm AKU SOHC 44kW 022A5.000 SOHC 40kW 022A5.000 SOHC 40kW 1Y SOHC 47kW 
Capacity (cm?) / cylinders ......................... 1716/4 1714/4 1714/4 1896 / 4 
Compression ration / pressure ,........... bar | 19.5/ 20.0+0.5/_ 20.0 +0.5/_ 22.5 / 226.0 
WOruetoUtput. .............eccccccecnes cornea Nm | 115 0 0 124 
Oil pressure sses idle [running] bar | [22.0 @ 2000] [3.4 to 4.9] [3.4 to 4.9] [2.0 @ 2000] 
Oilitemperature'........... ee *C | 80 100 100 80 
Valve clearances - inlet (mm) ..................., 0: Hyd 0.35 0.35 0: Hyd. 

- exhaust (mm) .............. 0: Hyd 0.40 0.40 0: Hyd. 
PO MB, Le eaeque ntrenenss 1-3-4-2 1-3-4-2 1-3-4-2 


No. 1 cylinder position .............................. TBE TBE 
Cooling system 
Thermostat opening temperature ......... uc 
Radiator cap pressure ser 1.410 1.6 


Fuel system 


85 78 to 82 78 to 82 87 
1.0 1.2 to 1.5 


Let Ð V Tn rpm | 750 +50 750 to 800 750 to 800 900 + 30 
Maximum (no load) speed ................. rpm 5040 to 5120 5040 to 5120 5200 
Smoke test/opacity ................ E Te E E 25 25 2.0 
Static timimQu Metro svscvcsscrssaneparsssaversssvcss e Plunger travel Dial gauge Dial gauge 
Timing dimension................................ mm | Computer controlled 1.0 + 0.05 1.0 0.9 + 0.02 
Crankshaft position ........................ mm [°] [0] TOC [0] TDC 0 TDC 


Turbo type / ref / pressure ................... bar 


Injection pump make en Bosch CAV Bosch 
Injection pump part NO... cesarean p DPS C8550A001A VER 430 
Injector Make / type .................................. Bosch CAV Bosch 
UE » DNO SD 1930 CDN OSD 6827, DNC 5641032 | 0432217 240 
IR C Direct SDI VE 4/9F 2300/R54 Indirect DPS Indirect VER 


Injection opening pressure, New use), ber | 190 to 200 135 +8 -0 135 +8 -0 


Glow plugs 


130 to 138 [120] 


Bosch 
0250 201 032 
115/8 


Bosch/Champion Bosch/Champion 
0250 200 068 / CH68 0250 200 068 / CH68 
11/12 11/12 
Brakes 
minimum friction material thickness 
7.0 with backing ; 7.0 with backing 
2.5 : 2.5 
Tyres - Saloon / Hatch i 155/70x13: 175/65x13:185/55x14 | 155x13: 165/65x14 155x13: 165/65x14 185/60x14 
- Estate / Van 


2.242:221124:2952.1 19/18 19/ 1.8 22 WE 


2.0 to 6.0! 
30' to 1°30” 
45 to 1*45* 


[0° + 10] 
1720" x 30' 


2.0 to 6.0' 
30’ to 1°30” 
45’ to 1945" 


[0° + 10] 
4930 + 30' 
130 + 30 


LP Dir + 10] 
NE eos I -120 + 10 


2.0 to 6.0' 
15' to 1°15" 


2.0 to 6.0! 
15’ to 1*15* 


[-0°15' +5) 
1°34" + 20' 


SEA 2 


Torque wrench settings 
Cylinder head - stage 1 


30 + 90° N 74N 74N 30 + 90° 
Main bearings 65 + 90° N 113 M10: 80 113 M10: 80 65 
Crankshaft pulley bolt 90 + 90° N l 145 90 + 90° N 
Camshaft pulley bolt 45 118 45 
Flywheel [driveplate] boit 60 + 90° N 85 60 +90°N 
Front hubs 200 -360°, 50 + 30° 216 
Rear hubs 216 
Wheel nuts / bolts Alloy: 78 Steel: 86 Alloy: 78 Steel: 86 
Glow plugs 15 15 
Clutch pressure plate bolts 30 30 
Injection pump sprocket N 49 49 
Injectors 39 39 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Final drive 
Cooling system 
Fuel tank 


Notes 


Ibiza 1.7 D 1986 to 1992 
11987 P: 1.0+2.0 

21987 P>: -43'+30' 

31987 >: 0+30' 

*1987 P: 4.0+2.0 

51987 P>: 45'+30' 

Ibiza 1.7 D 1986 to 1992 
11987 P: 1.0+2.0 

21987 P: -43'+30' 

31987 P: 0+30' 

*1987 P: 4.0+2.0 

51987 P: 45'+30' 


— Not applicable, or information not 1714 cm: 
available 


A SEAT 


Ibiza & Cordoba 1.9 TD Ibiza & Cordoba 1.9 TDi 110 | Ibiza & Cordoba 1.9 SDi Ibiza & Cordoba 1.9 TDi 90 
1994 to 1997 1998 to 2000 1997 to 2000 1997 to 2000 


Enginetype/ code MNE uerger AAZ SOHC Turbo 55kW AFN SOHC Turbo 81kW AEY SOHC 47kW 1Z/ AHU SOHC Turbo 66kW 
Capacity (cm?) / cvlnderg. 1896 / 4 1896 / 4 1896/4 1896/4 
Compression ration / pressure ............ bar | 22.5/2 26.0 195/219 195/219 195/219 
Torque MPU Eeer Nm | 150 235 125 202 
Oil pressure menter idle [running] bar | [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] 2.0 @ 2000) 
GilitéimperatUf'e" .. íðan ni. °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd, 0: Hyd. 0: Hyd. 
- exhaust (MM) .............. 0: Hyd. 0: Hyd. | 0: Hyd. 0: Hyd. 
go UL: as coreano 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position ............................-. TBE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 1.2 to 1.5 
Fuel system 


87 87 87 87 
14101.6 1410166 1401.6 


| oU. DEO. — om rpm | 920 +30 900 x 30 900 « 40 900 + 30 N/A 
Maximum (no load) speed ................. rpm | 5200 5200 5200 + 100 5150 
Smoke test/opacity ne MIA | 2.0 VR 23 3.0 


Staticitimingimetnod k. ðu... Dial gauge Refer to wsm Refer to wsm Refer to wsm 
Timingaimenslonnmasnansssssu.asa mm | 0.8 + 0.02 
Crankshaft position ........................ mm [°] | 0 TDC 


Turbo type / ref / pressure ................... bar 


0.5 to 0.65 bar @ 3500 rpm’ 0.5 to 0.65 bar @ 4000 rpm' 


Injection pump MAKE .............................-. Bosch Bosch Bosch Bosch 
Injection pump part mo... ne VER 433-3 ` | VER 510 VE VE 
Injector Make / type... Bosch e Bosch 


e E 0432 217 244 mde 
Een Uer Indirect VER Direct VER 
Injection opening pressure, New se ber | 150to 158 [140] 2170 
Glow plugs 
EEN Bosch 
BE 0250 201 032 
115/8 


Direct VE 
190 to 200 [170] 


DirectVE 
190 to 200 [170] 


Bosch 
0250 202 009 
11/12 


Bosch 
0250 202 022 
o 


Bosch 
0250 202 009 
115/12 


Brakes 
minimum friction material thickness 


7.0 with backing 
25 
Tyres - Saloon / Hatch....................... i 185/60x14 
«i BSliteu Van... edite crises Size 
Pressure - front / rear - Saloon / Hatch ...bar 
ced bar 


7,0 with backing 
25 
155x13 


7.0 with backing 
2.5 
175/70x13 


185/60x14 
185/60x14 
2211.9 
2.2/2.0 


22/19 22/19 22/19 


[0° + 10] 
-0°30' + 30' 
1°30’ + 30° 


(0° +107 
-30' + 20' 
1°33 + 37 


[0° + 10] 
-30' + 20 
133 «37 


[10' + 20] 
-30' + 20 
133 «37 


Toe-in (+) / Toe-out C)... [-015' + 5] 
S. RE ODER ex -1°34 + 20 


Dir + 107 
-1°30 + 30' 


[20 + 101] 
1°30? + 30' 


[20' + 101 
-130' + 30' 


Torque wrench settings 
| Cylinder head - stage 1 


30 + 90° 30 + 90° N 
65 65 + 90° N 
90 + 90° N 90 + 90° 

Camshaft pulley bolt 45 » 

Flywheel [driveplate] bolt 60 + 90^ N 60 + 90° N 

Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 

Engine oil & filter 

| Gearbox 

Automatic transmission 

Final drive litres 

Cooling system litres 

Fuel tank litres 


Notes 


Ibiza & Cordoba 1.9 TDi 110 1998 to 2000 
‘Charge pressure control solensoid disconnected 
Ibiza & Cordoba 1.9 TDi 90 1997 to 2000 
‘Charge pressure control solenoid disconnected 


- Not applicable, or information not 
available 


30 + 90° N 

65 + 90° N 

90 + 90° oiled N 
45 

60 + 90° N 


IN 
1896 cm? 


30 + 90° N 
65 + 90° N 
90 + 90° N 
45 

20 

150 + 90° N 
200 N 


H19404 


SEA 4 


K ` E 17D Malaga 1.7 D Toledo 1.9 D Toledo 1.9 TD 
KE to 1992 1986 to 1992 1991 to 1998 1992 to 1998 


Engine type/code...................... esses 02245.000 SOHC 40kW 022A5.000 SOHC 40kW 1Y SOHC 8V 47kW AAZ SOHC 8V Turbo 55KW 
Capacity (cm?) / cylinders......................... 1714/4 1714/4 1896 / 4 1896 / 4 
Compression ration / pressure ............ bar | 20.0+05/_ 20.0 + 0.5/ _ 22.5 / 226.0 22.5 / 226.0 
Lor DS CoU Le]U et ET Nm | 0 0 124 150 
Oil pressure .................. idle [running] bar | [8.4 to 4.9] [3.4 to 4.9] 22.0 @ 2000] [22.0] 
(eittenperatüre- m. ls *C | 100 100 80 80 
Valve clearances - inlet (mm) .................... 0.35 0.35 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0.40 0.40 0: Hyd. 0: Hyd. 
iori oso MR 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
Nomi oyiindonpositio Ni as TBE TBE TBE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 10 1.0 1.4to 1.6 
Fuel system 

Idle speed 750 to 800 


78 to 82 78 to 82 85 85 
1.4 to 1.6 


750 to 800 900 + 30 900 + 30 


Maximum (no load) speed 5040 to 5120 5040 to 5120 5050 + 50 5050 + 50 
Smoke test/opacity e 25 2.0 2.0 2.0 
Static timing method Plunger travel Rotor groove Dial gauge Dial gauge 
Timing dimension 1.0 + 0.05 1.0 1.0 + 0.02 0.9 + 0.02 
Crankshaft position [0] TDC [0] TDC 0 TDC 0 TDC 


Turbo type / ref / pressure 0.6 to 0.83 bar € 4000 rpm 


Injection pump make Bosch CAV Bosch Bosch 
Injection pump part no e DPS C8550A000A VE4/8 R337 VE 4/9 R420 
Injector Make / type Bosch CAV Bosch Bosch 
Injector part no DNO SD 1930 CDN OSD 6827, DNC 5641032 | 0432 217 206 0430 211 053 
Injection type VE 4/9F 2300/R54 Indirect DPS Indirect VE Indirect VE 


Injection opening pressure, New [used]...bar | 135 +8 -0 135 +8 -0 

Glow plugs 
Bini EPIS aide A crei Champion Champion 
———— CH68 CH68 


Bcc cR 11/12 11/12 


130 to 138 [120] 150 to 158 [140] 


Bosch/Champion 
0250 201 032 / CH160 
11/12 


Bosch/Champion 
0250 201 032 / CH160 
11/12 


Brakes 
minimum friction material thickness 

eee ; ; 7.0 with backing 
25 
175/70x13 


7.0 with backing 
25 
175/70x13: 185/60x14 


Tyres - Saloon / Hatch i 155x13 
- Estate / Van - 
Pressure - front / rear - Saloon / Hatch...bar | 2.1/22 

- Estate / Van... bar 
Front suspension / wheel alignment 


155x13 


2.4/2.2 21/18 21 11.8 


Toe-in (+) / Toe-out (-).................... mm [°] | -2.0 to 6.0 -2.0 to 6.0' (Ab 021.0 
OEE riie EE E 30' to 1°30” 30’ to 1°30” 29 + 20’ -25 + 20’ 
NR 45' to 1°45” 45 to 1945" 1°40 + 30° 1°40" + 30° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 2.0 to 6.0 
(ro e ——— M 15' to 1*15** 


2.0 to 6.0 
IN to 1°15 


[20 + 10] 
-4°30 + 10' 


D + 10] 
-1°30 + 10' 


SEA 6 


SEAT 


Malaga 1.7 D Malaga 1.7 D Toledo 1.9 D Toledo 1.9 TD 
1986 to 1992 1986 to 1992 1991 to 1998 1992 to 1998 


Torque wrench settings 
Cylinder head - stage 1....................... 


Betis rotis 74N 


74N 30 + 90° N 30 + 90° N 


Malnlbsangst...... ck Nm | 113 M10:80 113 M10: 80 65 + 90° N 65 + 90° N 
Crankshaft pulley bolt ......................... Nm | 145 145 90 + 90° N 90 + 90° N 
Camshaft pulley bolt ........................... Nm | 118 118 45 45 
Flywheel [driveplate] bolt..................... Nm | 85 85 20 20 
pog  — —u—— 216 216 260 260 
Massa 216 216 

 ———— Alloy: 78 Steel: 86 Alloy: 78 Steel: 86 110 110 
GT Nm ] 15 15 25 25 
Clutch pressure plate bolts ................. Nm | 30 30 60 + 90° N 
Injection pump sprocket...................... Nm | 49 49 55 55 
esL Nm | 39 39 70 70 
Injection pump mounting bolts ........... Nm 25 25 


Injector pipe uplons tasases 25 25 
Capacities 
Engino(oll & fer ................................ litres 
Qu ———————— litres 
Automatic transmission .................... litres 
F Oz emi NR litres 
Goalimgisystem...............erene litres 


FEN. i 


Notes 


Malaga 1.7 D 1986 to 1992 
11988 P: 1.0+2.0 

21988 P: -43'+30' 

31988 P>: 0+30' 

*1988 P>: 4.0+2.0 

31988 P>: 45'+30' 

Malaga 1.7 D 1986 to 1992 
1988 P>: 1.0+2.0 

21988 P>: -43'«30' 

31988 P>: 0+30' 

*1988 P: 4.0+2.0 

51988 P>: 45'+30° 


H19404 


1896 cm? 


— Not applicable, or information not 
available 


Engine type/code 
Capacity (cm?) / cylinders 


Compression ration / pressure 


Torque output 

Oil pressure 

Oil temperature 

Valve clearances - inlet (mm) 


- exhaust (mm) 


Injection order 
No. 1 cylinder position 
Cooling system 


Thermostat opening temperature 


Radiator cap pressure 
Fuel system 

Idle speed 

Maximum (no load) speed 
Smoke test/opacity 

Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 

Injection type 


Injection opening pressure, New se ber 


Glow plugs 


Brakes 


minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


Pressure - front / rear - Saloon / Hatch bar 
- Estate / Van 


Toe-in (4) / Toe-out (-) 
Camber 
Castor 


Toe-in (4) / Toe-out (-) 
Camber 


12 / AHU SOHC Turbo 8V 66KW | AFN SOHC Turbo 8V 81KW 


1896/4 
195/219.0 
202 

[22.0 @ 2000] 
80 

0: Hyd. 

0: Hyd. 
1-3-4-2 


85 
1.4to 1.6 


900 + 30 
5050 + 50 
2.0 

Refer to wsm 


0.5 to 0.65 bar @ 4000 


Bosch 
VER 510 
Bosch 


Direct VER 
190 to 200 [170] 


7.0 with backing 
25 
185/60x14 


211/18 


0:10 
-25' + 20' 
1°40 + 30° 


DU + 10] 
-1°30' + 10” 


1896 / 4 

19.5 / 219.0 
235 

[22.0 @ 2000] 
80 

0: Hyd. 

0: Hyd. 
1-3-4-2 

TBE 


87 
1.4t0 1.6 


900 + 30 
5050 + 50 
2.0 

Refer to wsm 


0.5 to 0.65 bar @ 3500 rpm’ 
Bosch 
VER 510 


Direct VER 
190 to 200 [170] 


Bosch 
0250 202 009 
11/12 


7.0 with backing 
2.5 
175/70x13: 185/60x14 


2.1/1.8 


0+1.0 
+25. + 20: 
140 + 30° 


20 + 10° 
-T30 + 10’ 


Toledo 1.9 TDi Toledo 1.9 TDi Alhambra 1.9 TDi Alhambra 1.9 TDi 110 
1995 to 2000 1995 to 2000 1996 to 2000 1997 to 2000 


1Z / AHU SOHC Turbo 66kW 
1896 / 4 

19.5/ 219.0 

202 

[2.0 @ 2000] 

80 

0; Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


85 to 105 
1410 1.6 


900 + 40 
5200 

20 

Refer to wsm 


0.5 to 0.65 bar @ 3500rpm* 
Bosch 

VER 510 

Bosch 

0432 193 8383 

Direct VER 

190 to 200 [170] 


Bosch 
0250 202 009 
EVA 


195/65x15:205/60x15:215/60x15 
26/24: 2.7/2.5! 


[10' 20] 
-20' + 45 
$20 + 40 


[10' + 25" (not Nivomat) 
-20' + 30' (not Nivomat) 


AFN SOHC Turbo 81kW 
1896 / 4 

19.5/ 

234 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


85 to 105 
1.4to 1.6 


860 to 940 N/A 


2.0 
Refer to wsm 


0.5 to 0.65 bar @ 3500 rpm? 
Bosch 
VER 510 


Direct VER 
190 to 200 170] 


Bosch 
0250 202 009 
11/12 


195/65x15:205/60x15:215/60x15 
2.6 / 2.4: 2.7 / 2.5' 


[101 + 20" 
QU + 45' 
$20 + 40’ 


[10' + 25'] (not Nivomat) 
-20' + 30' (not Nivomat) 


SEA 8 


Toledo 1.9 TDi Toledo 1.9 TDi Alhambra 1.9 TDi Alhambra 1.9 TDi 110 

1995 to 2000 1995 to 2000 1996 to 2000 1997 to 2000 
Torque wrench settings | 
Cylinder head - stage". 


DID 
Fetesoseshesusbesexeson 


— ` 35 + 90 N 3049*N 


35 + 90? N 


30 + 90°N 


IST DOR MIS... errem tette Nm | 654 90 N 65 + 90^ N 65 + 90^ N 65 + 90° N 
Crankshaft pulley bot... Nm | 90+90°N 90 + 90° N 90 + 90? N 90+90' N 
Camshaft pulley bolt ........................... Nm | 45 45 80 
Flywheel [driveplate] bolt..................... Nm 60 + 90* N 60 + 90? N 
Se 150 + 90° N 150 + 90° N 
———— 200 N 200 N 


eR. 140 
a on Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
Te Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................- 
Capacities 
x — litres | 4. 4.7 
SNE, er litres 
Automatic transmission .................... litres 3.5 
IT, CU pasan ecce litres WT AT:0.8 
Gooling/sýstemv 1 see i ; | 7.0 2 heat exchangers: 9.0 
Sich! le i 70 


140 


Notes 


Toledo 1.9 TDi 1995 to 2000 
‘Charge pressure control solenoid disconnected 
Alhambra 1.9 TDi 1996 to 2000 

1215/60x15: 2.3 / 2.1 

"Charge pressure control solenoid disconnected 
Alhambra 1.9 TDi 110 1997 to 2000 
'215/60x15: 2.3 / 2.1 

"Charge pressure control solenoid disconnected 


IN 
1896 cm? 


— Not applicable, or information not 
available 


SEA 9 


TN 


NSR (lef 
SES 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New use bor 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


MN SOHC 33kW 
1272/4 

22.0 / 225.0 

0 

[2.0] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


87 
1.2 to 1,5 


900 + 50 
5400 + 100 
2.0 

Plunger travel 
1.05 + 0.02 
[0] TDC 


Bosch 


Bosch 
Indirect 
2130 [120] 


Bosch/Champion 
0250 201 021 / CH69 
11/12 


Oto -4.0 
130 + 30° 
3° + 30 


AEY SDI SOHC 47kW 
1896 / 4 

19.5/ 219.0 

125 

[2.0 @ 2000} 


0: Hyd. 
0: Hyd. 
1-3-4-2 


92 
14to 1.6 


850 to 950 
4950 to 5150 
20 

Refer to wsm 


190 to 200 [170] 


Bosch 
0250 202 022 
115/12 


7.0 with backing 
2.5 


Refer to vehicle 


[0° + 10 
-0°25' + 20 
0°33" + 30' 


(0°25? + 207] 
4299! 


1Y SOHC 47kW 
1896 / 4 

22.5 / 226.0 

124 

[2.0 € 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


87 
1.2 to 1.5 


900 + 30 
5150 

2.0 

Plunger travel 
0.9 + 0.02 


Indirect 
130 to 138 [2120] 


0250 201 032 / CH160 
115/8 


7.0 with backing 
25 


175/65x14 
22/24 


* + 10] 
Ar + 301 
033 + 30' 


[0°25 + 201] 
- + 30 
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SEAT 


Terra 1272 Inca 1.9 SDi Inca 1.9 D 
1990 to 1994 1998 to 2000 1998 to 2000 


Torque wrench settings 
Cylinder head - stage 1 


30 + 90° N 
Main bearings 65 
Crankshaft pulley bolt 90 + 180 
Camshaft pulley bolt 45 
Flywheel [driveplate] bolt 30 + 90° 
Front hubs 196 
Rear hubs 97 
Wheel nuts / bolts 86 
Glow plugs 30 
Clutch pressure plate bolts 25 
Injection pump sprocket 50 
Injectors 70 
Injection pump mounting bolts 25 
Injector pipe unions 25 
Capacities 


Final drive 
Cooling system 
Fuel tank 


- Not applicable, or information not 
available 


30 + 90° N 
65 + 90° N 
90 +90° N 
45 

60 + 90° 
265 

WSM 

110 

25 

20 

99 

20 

29 

25 


30 + 90° N 
65 

90 + 90° N 
45 

30 + 90° N 
265 

WSM 


SKO 1 


HJP SS 
1272 > Wh 


wel E Felicia 1.9 D Octavia 1.9 SDi Octavia 1.9 TDi Octavia 1.9 TDi 
m 1997 to 2000 1997 to 2000 1998 to 2000 1998 to 2000 


Engine 
Engine type/code AEF SOHC 47kW 
Capacity (cm?) / cylinders 1896 / 4 
Compression ration / pressure 22.5 / 26 to 34 
Torque output 124 
Oil pressure [2.0 @ 2000] 
Oil temperature 80 
Valve clearances - inlet (mm) 0: Hyd. 
- exhaust (mm) 0: Hyd. 
Injection order 1-3-4-2 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 940 + 20 
Maximum (no load) speed 5050 + 100 
Smoke test/opacity F 1.05 
Static timing method Plunger travel 
Timing dimension 0.9 + 0.02 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no a 
Injection type Indirect DPC 
Injection opening pressure, New [used]...bar | 130 to 138 [2120] 
Glow plugs 
Champion 
CH160 
115/8 
Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch i 165/70x13 
- Estate / Van i 165/70x13 
2.0/2.0 
2.0/2.0 


Toe-in (+) / Toe-out (-) 1021.0 

Camber -0°30' + 30' 
1*20' + 45° 
12°15" + 50’ 


[-1°10 + 301] 


AGP SOHC 50kW 
1896 / 4 

19.5 / 25 to 31 
130 

1.0 [2.0 @ 2000] 
80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


87 
1.2 to 1.5 


875 to 950 
4950 to 5150 
2.0 


Computer controlled 


Direct 
190 to 200 [170] 


175/80x14: 195/65x15:205/60x15 
EE 


[0? + 10] 
-30' «30 
TA + 30 


Dir + 10] 
4°27 + 30' 


AGR SOHC Turbo 64kW 


1896 / 4 

19.5 / 19 to 31 
202 

[2.0 @ 2000] 
80 

0: Hyd. 

0: Hyd. 
1-3-2-4 


85 
1.3 to 1.5 


780 to 900 N/A 
4800 to 5200 

2.5 

Refer to wsm 
Computer controlled 


Direct EDC VP37 
190 to 200 [2170] 


195/65x15 
195/65x15 
2572.1 

Refer to vehicle 


[0° + 10 
-0*30' + 30’ 
T4 x30 


[0*20' + 20] 
-PW + 10° 


AHF SOHC Turbo 81kW 
1896 /4 

19.5/19 to 31 

235 

[2.0 @ 2000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


87 
121015 


875 to 950 

4800 to 5200 

25 

Refer to wsm 
Computer controlled 


Direct EDC 
190 to 200 [2170] 


195/65x15:205/60x15:205/55x16 
195/65x15:205/60x15:205/55x16 
2.0/2.2 
20/22 


0° + 10' 
X) + 30° 
7°40' + 30 


[20' + 10] 
-T27 + 30’ 


SKO 2 


SKODA 


Felicia 1.9 D Octavia 1.9 SDi Octavia 1.9 TDi Octavia 1.9 TDi 
1997 to 2000 1997 to 2000 1998 to 2000 1998 to 2000 


Torque wrench settings 
Cylinder head - stage 1....................... 


DOTTER 


Big-end bearings............................... 


3049*N 3049 N 30490*N 30 +90° N 


MaM DOANE emmer Nm | 65+90°N 65 + 90^ N 65 + 90* N 65 + 90* N 
Crankshaft pulley bolt ......................... Nm | 90 90^ N 120 + 90° N 120 + 90° N 120 + 90? N 
Camshaft pulley bolt ........................... Nm | 4 45 45 45 
Flywheel [driveplate] bot... Mm | 654 90" N 60 + 90? N (60 + 90° N] 60 +90* N 60 + 90* N 
Fy S, 300 115 +90° M16: 190 + 90° 300, slacken, 50 + 30? N 
Koetz, WSM 175N 
tit atta ll 110 120 120 
GND ugs ear nat Nm | 25 15 15 
Clutch pressure plate bolts ................. Nm | 25 20 20 
Injection pump sprocket...................... Nm | 25 20+90°N 20 +90°N 
Tiet naaran Nm | 70 20 20 
Injection pump mounting bolts ...........Nm | 25 25 25 
Injector pipe unions.........................- 25 25 25 


Capacities 
enginetoili& filter......«...-«....... aon... litres 
ean litres 
(— litres 
FEL COE E i 
GanlihgiBlom.............. reor neenon 
r, Í 


H19404 


IN 
1896 cm? 


- Not applicable, or information not 
available 


CE | SSANGYONG 
L^" Korando 2.9 D Musso 2.9 D Musso 2.9 TD 

THE 1997 to 1998 1995 to 1998 1997 to 1998 

OM662LA SOHC Turbo 87kW 


2874/5 
22.0 / 18 to 28 


OM602 SOHC 70kW ` 
2874/5 
22.0/ 18 to 28 


OM602 SOHC 58kW 
2874/4 
22.0 / 18 to 28 


Engine type/code........... en Cae 
Capacity (cm?) / cylinders......................... 
Compression ration / pressure ............bar 
Aero uta cT We eR PES Nm 
Oil pressure ................... idle [running] bar 
Qiltemperature. .................... 2 encoraes °C 
Valve clearances - inlet (mm) .................... 

- exhaust (mm) .............. 
lee wet. «oL m nas 
No. 1 cylinder position .............................. 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 
Fuel system 


Idle speed naisasian —_ rpm | 700 £50 700 + 50 770 + 50 
Maximum (no load) speed ................. rpm | 4600 4600 4600 
Smoke test/opacity ........................ M1% | 25 25 245 

Static timing meltlod............. esee. oranes Refer to wsm Refer to wsm Refer to wsm 


Timing dimension......................... B 
Crankshaft position ........................ mm [°] 


Turbo type / ref / pressure ................... bar 

Injection pump make ............................... Bosch Bosch Bosch 
Injection pump part mo... ern 601 070 2201 602 070 7501 C320 RS 191 
Injector Make / type................... ee Bosch Bosch Bosch 
ULP SRI RR » " e 

al eil E Indirect PES 4M Indirect PES 5M Indirect PES 5M 


Injection opening pressure, New [used]...bar | 115to 125 [100] 
Glow plugs 
M Wu... n. Re WARE Bosch 

BE 0250 201 026 


 ————s'— 115/30 


115 to 125 [100] 11510 125 [100] 


Bosch/Champion 
0250 201 026 / CH156 
115/30 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch..................,.... i d 
2 117. Me ize | 235/75x15- 


295/7515 ` 235/75x15 


m 24/21 21/24 21/21 


Toe-in (+) / Toe-out (-)..................... mm P] | 04 04 04 
CEM 0° + 30' 0° + 30’ 0° + 30° 
CEO, MESS m E 2°30' + 20 2°30’ + 30’ 2°30’ + 30' 


b 12°30’ 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-..................... mm [°] 
OR... Ia t ER: 


(ESCH 12730 


SSA 2 


Korando 2.9 D Musso 2.9 D Musso 2.9 TD 
1997 to 1998 1995 to 1998 1997 to 1998 


Torque wrench settings 


Cylinder head - stage 1..................... Nm | 10N 15N 
€ d 35 35 
eege geg * 90 + 90° 
EIS eerie Wait 10 mins Wait 10 mins 


Se. TOS + 90? 4 90? 


TE 35 + 90° N 
Mainbeaings...................—eerere Nm | 35490 N 
Crankshaft pulley bolt ......................... Nm | 200 + 90* 
Camshaft pulley bolt ........................... Nm | 254 90? 


40 + 90° N 
55 + 90° N 


35 + 90* N 
35 + 90° N 


25 + 90° 


| Flywheel [driveplate] bolt..................... Nm | 45+90°N 45 + 0 N ' 45 +90°N 
Lundi ———  — WSM WSM WSM 
Wem vit WSM WSM WSM 
IEEE ens 120 Alloy: 136 120 Alloy: 136 


E enn emnt Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
E Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 
Capacities 


20 


OE. i 8.0 9.5 9.5 
anoo DA. i 2.0 2.0 2.0 
— i 10.0 9.0 8 
ege oo. siad i 1.4 Rear: 1.9 1.4 Rear: 1.9' 1,4 Rear: 1.9' 
Coelingieyetem...................— litres | 10.0 10.0 10.0 
OR... onem i 70 80 


Notes 


Musso 2.9 D 1995 to 1998 
"Transfer: 1.4 

Musso 2.9 TD 1997 to 1998 
"Transfer: 1.4 


GET] 


H23616 


2439 cm? / 2874 cm? 


or information not 


— Not applicable, 
available 


Engine 
Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) .............. 

Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed ................ iuc. s MN. rpm 
Maximum (no load) speed 
Smoke test/opacity ........................ j 
Static timing method 
Timing dimension 
Crankshaft position 

' Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 

' Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van ......bar 


Toe-in (+) / Toe-out (-) 
Camber 


RFL4 SOHC 65kW 
1998 / 4 
20.5/ 27 to 30 
159 

[3.9 @ 3000] 
80 

0.20 to 0.25 
0.30 to 0.35 
1-3-4-2 


770 + 50 N/A 


25 
Refer to wsm 


8.0 with backing 
10 


215/65x16 


16/16 


2.0 to 6.0 
30 + 1° 
Xt 


Vitara 2.0 D 
1996 to 2000 


Torque wrench settings 
Cylinder head - stage 1 


Big-end bearings........................ Dm 
Main bearings 
Crankshaft pulley bolt ....................... Nm 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 120 to 170 
Rear hubs 120 to 200 
Wheel nuts / bolts 
Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket. 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 
Capacities 
55 
15 Transfer 1.7 
25 
Front: 1.0 Rear: 22 
Cooling system i 6.6 
| Fuel tank i 70 


Notes 


Vitara 2.0 D 1996 to 2000 
‘Bolt length below head <114.5 mm 


— Not applicable, or information not 
available 


1998 cm? 


H19257 


SUZ 2 


TATA 


Loadbeta 2.0 D 
1994 to 2000 


Engine type/code................. meae: 483 DL 44 SOHC 46kW 
Capacity (cm?) / cylinders......................... 1948/4 
Compression ration / pressure ............ bar | 220/ 
Jaeger Nm | 115 


Oil pressure osna idle [running] bar | 1.2 

ët ie Leen AG 

Valve clearances - inlet (mm) .................... 
- exhaust (mm) .............. 

inectiorordei MM M E 

No. 1 cylinder position .............................. 

Cooling system 

Thermostat opening temperature ......... 

Radiator cap pressure ......................... 

Fuel system 

Idle speed 850 + 50 

Maximum (no load) speed ................. 4750 to 4850 

Smoke test/opacity ú P 

Static timing method Rotor lift 

Timing dimension 0.78 + 0.02 

Crankshaft position 

Turbo type / ref / pressure 

Injection pump make 

Injection pump part no 

Injector Make / type d 

Injector part oo. Mico DNOSO287 

Injection type Indirect VE 

Injection opening pressure, New [used]...bar | 1408 

Glow plugs 


Bosch 
0250 201 019 


Brakes 
minimum friction materia! thickness 
LE rc pe EA 7.0 with backing 
Wu, aco coe oio: 15 
Tyres - Saloon / Hatch....................... i » 
*'Estate / Var. ass i 195/80x15: 215/70x15' 


22/22 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-..................... mm f? 
500 — — S 


TAT 2 


Loadbeta 2.0 D 
1994 to 2000 


Torque wrench settings 
| Cylinder head - stage 1.......... —-— ÁN! 
Besson 60 
ða Slacken, 60 
bsec cd Warm up, allow to cool 
—— "€ Slacken, 90 
mera Slacken, 90 
AO E 49 N 

MANNS ana Nm | 68 

Crankshaft pulley bolt ......................... Nm | 404 60 

Camshaft pulley bolt ........................... Nm 

Flywheel [driveplate] bolt..................... Nm 

(Oe ET Nm 

Nas ST, Í Nm 

Wheel nuts / bolts ............................... Nm 

0050207 TT Nm 

Clutch pressure plate bolts ................. Nm 

Injection pump sprocket...................... Nm 

li e Nm 

Injection pump mounting bolts ........... 

Injector pipe unions............................. 


Capacities 


wesaversanevevec»eseseerpasaueesanenecozsaus 


$tsesssssatutsesssussesaaaveesasssencasane 


Cooling system 
BR tgp sees cR i 


Notes 


Loadbeta 2.0 D 1994 to 2000 
' 250/70x15 


H19257 


— Not applicable, or information not 
available 


7297 Sy 
JR SRI 
Ha SN 
NN 


Engine 

Engine type/code 2C SOHC 52kW 
Capacity (cm9) / cylinders 1975/4 
Compression ration / pressure 23.1 / 224.5 
Torque output 13 


Oil pressure (2.5 to 5.0 @ 3000] 


Oil temperature 80 
Valve clearances - iniet (mm) 0.20 to 0.30 

- exhaust (mm) 0.25 to 0.35 
Injection order 1-3-4-2 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 80 
Radiator cap pressure R 0.7 to 1.03 
Fuel system 
Idle speed .... 800 + 50 
Maximum (no load) speed 5350 + 50 
Smoke test/opacity , j 25 
Static timing method Plunger travel 
Timing dimension 0.55 to 0.61 
Crankshaft position 0 TDC 
Turbo type / ref / pressure , 
Injection pump make Nippon Denso 
Injection pump part no VE 
Injector Make / type Nippon Denso 
Injector part no DNOPD600 
Injection type Indirect VE 
Injection opening pressure, New Usel bar | 147 to 157 [137] 
Glow plugs 


Bosch/Champion 
0250 202 052 / CH95 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van E 
Pressure - front / rear - Saloon / Hatch...bar | 2.4/2.1 
- Estate / Van... bar 
Front suspension / wheel alignment 
Toe-in (4) / Toe-out (-) 
Camber 


3.0 + 2.0 
0°55’ + 45° 


165/70x14: 165/65x14 


2C-E SOHC 52kW 
1975/4 

23.1 / 24.5 to 29.4 
132 

[2.5 to 5.0 @ 3000] 
80 

0.20 to 0.30 

0.25 to 0.35 
1-3-4-2 

TBE 


800 + 50 
5350 + 50 
25 

Plunger travel 
0.38 to 0.58 
0 TDC 


Nippon Denso 
VE 

Nippon Denso 
DNOPD650 
Indirect VE 
145 to 155 [137 to 156] 


175/65x14 
175/65x14 
2.1/2.1 
21/22 


-1.0+2.0 

-0°19 + AN 
1°24? + 45° 
12°41" + 45 


NS TL 
DS Corolla 2.0 D Corolla 2.0 D | Carina 2.0 (CT170) Carina E 2.0 D 
Banik 1993 to 1997 1998 to 2000 1990 to 1992 1992 to 1996 


2C SOHC 53kW 
1974/4 

23.0/ 225.0 

132 

(2.5 to 5.0 € 3000] 
80 

0.20 to 0.30 

0.25 to 0.35 
1-3-4-2 

TBE 


80 to 84 
0.75 to 1.05 


750 to 850 
5350 

25 

Plunger travel 
0.77 to 0.83 
[0] TDC 


Nippon Denso 
VE 

Nippon Denso 
DNOPD4 
Indirect VE 
135 to 155 


Bosch/Champion 
0250 202 052 / CH95 
7/85 


165x13: 165/80x13 


21/19 


0210 

0° + 30’ 

-5 + 30' PAS: ECH 
13°15’ + 30’ 


5.0 + 1.0 
-30' + 30' 


2C SOHC 53kW 
1975/4 


| 23.0 / 24.5 to 29.4 


132 

[2.5 to 5.0 @ 3000] 
80 

0.20 to 0.30 

0.25 to 0.35 
1-3-4-2 

TBE 


80 
0.7 to 1.03 


2.5 

Plunger travel 
0.55 to 0.61 

0 TDC 


Nippon Denso 

VE 

Nippon Denso 
DNOPD600 

Indirect VE 

147 to 157 [137 to 157) 


Bosch/Champion 
0250 202 052 / CH95 


-0°20 + 45' 
0°30" + 45' 
13°25' + 45 


4.0 € 2.0 
-0°35 + 45' 


TOY 2 


TOYOTA 


Corolla 2.0 D Corolla 2.0 D Carina 2.0 (CT170) Carina E 2.0 D 
1993 to 1997 1998 to 2000 1990 to 1992 1992 to 1996 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 

Crankshaft pulley bolt 

Camshaft pulley bolt 

Flywheel (driveplate] bolt 

Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 
litres 
litres 
litres 
litres 

Cooling system 

Fuel tank 


H26520 
1975 cm? 


— Not applicable, or information not 
available 


TOYOTA 


Carina E 2.0 TD Avensis 2.0 TD Camry 2.0 Turbo (CV20) Picnic 2.2 TD 
1996 to 1997 1997 to 1999 1987 to 1991 1997 to 2000 


Engine 


GE mna I aandiir 2C-T SOHC Turbo 60kW 2C-TE OHC Turbo 62KW 2C-T SOHC Turbo 61kW 3C-TE SOHC Turbo 63kW 
Capacity (cm?) / cylinders........................ 1975/4 1975/4 1975/4 2184/4 
Compression ration / pressure ..........., bar | 23.0/24.5 to 29.4 20442042 - | 230/2250 
erg Oe ni pur. 9 m Nm | 173 203 0 
Oil pressure ........... idle [running] bar | [2.5 to 5.0 @ 3000] 0.3 (2.5 to 6.0 @ 3000]. ` [2.5 to 6.0 @ 3000] 
Pro con m °C | 80 80 80 
Valve clearances - inlet (mm).................... 0.20 to 0.30 0.20 to 0,30 ' . ` 0.20 to 0,30 0.20 to 0.30 
- exhaust (mm) .............. 0.25 to 0.35 0.25 to 0.35 0.25 to 0.35 0.25 to 0.35 
Ae COBO OFA ates 1-3-4-2 (13942... 1-3-4-2 1-3-4-2 


No. 1 cylinder position Tee me ee cereos eterna TBE TBE 
Cooling system E 

Thermostat opening temperature 80 
Radiator cap pressure 0710103 ... 


Fuel system 


TBE 
80 to 84 
0.75 to 1.05 ` 


80 to 84 
0.75 to 1.00 


WIS S008 Sn rpm | 800+50 [70510805 — | 750 to 850 700 to 800 
Maximum (no load) speed ................. rpm | 5350 5300 5300 to 5400 4900 to 5100 
Smoke test/opacity ........................ M1% | 25 25 x m 25 | 2.5 
leet o.c oltm Plunger travel Plunger travel Plunger travel Rotor lift 
AT S ON. 0.55 to 0.61 03810058 . 0.77 to 0.83 0.55 to 0.61 
Crankshaft position ........................ mm [°] | 0TDC 0 TDC [0] TDC TDC 


Turbo type / ref / pressure bar | 05to07bar ` 0.510 0.7 bar ` 0.5 to 0.7 bar 


Injection pump make en Nippon Denso Nippon Denso Nippon Denso Nippon Denso 
Injection pump part no................. n. Vac ee ed ve” VE Electronic control 
ION WERE MVDDE r.aiaaarsnnssnnnssnnandasssjanarnn Nippon Denso Nippon Denso Nippon Denso z 

Injector part mo... ME DNOPDE50. ` ` DNOPD4 DNOPD650 
ie) tere CN Indirect VE Indirect VE Indirect VE Indirect 
Injection opening pressure, New usech bar | 147 to 157 [137 to 157] 147 to 157 [137 to 157] 147 to 157 [137 to 157] 145to 156 


Glow plugs 
11/153 Å 11/153 


Brakes 
minimum friction material thickness 


TTT TTT TTT 


Tyres - Saloon / Hatch....................... i 175/70x14 

S ESIBIBUNGR........... A Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. ber 
Front suspension / wheel alignment 


185/65x14: 195/65x15 
185/65x14: 195/65x15 
2.2/2.2: 2.2/2.2 
2.2/2.2: 2.2/2.2 


185/70x14 " 
, 195/65x14 


2.2/2.1 1.9/1.9 


2.5/2.5 


Toe-in (+) / Toe-out (...................... mmf] | 0621.2 10120 '. 1021.0 20220 
TNNT Rm ee 0°22" + 45° -0°21 + 45° Jo + 45’ -0°22 + 45° 
sania ires en E 118' + 45° 1°20" + 45 1°40" + 20 0°65" + 45° 

—— 1924 + 45° 13°22' + 45° 12°40’ + 45° 13° 17 + 45’ 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [9] | -1.2 + 1.2 
Gabe. e -055 + 45° 


2.0 + 2.0 
0°28" + 30' 


4021.0 
-35' + 46” 


10230 
-0°55 + 45' 


Avensis 2.0 TD 
1997 to 1999 
Torque wrench settings 
Cylinder head - stage 1 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Final drive 
Cooling system i e 6.1 [AT: 6.0] 
Fuel tank 60 


Notes 


Camry 2.0 Turbo (CV20) 1987 to 1991 
"f noisy, retighten to 273 


- Not applicable, or information not 
available 


TOY 4 


Camry 2.0 Turbo (CV20) Picnic 2.2 TD 
1987 to 1991 1997 to 2000 


H26520 
1975 cm? 


TOYOTA 


Land Cruiser Colorado 3.0 TD | Land Cruiser Amazon 4.2 TD | Land Cruiser 4.2 TD Land Cruiser Il 2.4 (LJ70) 
1996 to 2000 1998 to 2000 1990 to 1997 1990 to 1993 


E oeste 1KZ-T SOHC Turbo 91kW 1HD-FTE SOHC Turbo 148kW | 1HD-T SOHC Turbo 121kW 2L-T SOHC Turbo 66kW 
Capacity (cm?) / cylinders......................... 2982 / 4 4164/6 4164/6 2446/4 
Compression ration / pressure ............ bar | 21.2/19.6 to 30.4 18.8 / 224.5 18.6 / 25 to 34 20.0/ 19.6 to 30.4 
TOFOUCTOULOUT emenn omms o ome Nm | 295 430 360 0 
Oil pressure ................... idle [running] bar | [2.5 to 6.1 @ 3000] (2.5 @ 3000] 2.5 to 6.0 @ 3000] [2.5 to 5.9 @ 3000] 
OilitenpelatUf&jans cmt °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.20 to 0.30 0.17 to 0.23 0.20 0.25 H 

- exhaust (mm) .............. 0.25 to 0.35 0.47 to 0.53 0.40 0.36 H 
Injeatiohiorder...ciciccocrm s 1-3-4-2 1-4-3-6-2-5 1-3-4-2 
No. 1 cylinder position .............................. F F F 


Cooling system 
Thermostat opening temperature ......... ER 74 to 78 

Radiator cap pressure ......................... à 0.75 to 1.00 
Fuel system 


86 to 90 
0.75 to 1.00 


Idlef6peed".... os, tt rpm | 700350 700 + 50 650 700 to 800 
Maximum (no load) speed ................. rpm | 4600 + 130 4300 to 4500 4400 4700 to 4900 
Smoke test/opacity ........................ WK | 25 25 25 25 

Static timirig meod. EE Plunger travel Refer to wsm Plunger travel Plunger travel 
Timing dimension................................ mm | 0.58 to 0.62 = 1.29 to 1.35 0.97 
Crankshaft position ........................ mm [°] | 0TDC P [0] TDC [0] TDC 

Turbo type / ref / pressure ................... bar | 0.5210 0.68 bar € 4000 rpm 0.5 to 0.7 bar @ 4300 rpm 0.49 to 0.63 bar € 22000 rpm 0.61 to 0.81 bar @ 22000 rpm 
Injection pump make ................................ Nippon Denso Nippon Denso Nippon Denso Nippon Denso 
Injection pump part NO... esses VE 22100 67070 VE VE VE 

Injector Make / type... Nippon Denso Nippon Denso Nippon Denso Nippon Denso 
Injector pal fto. aae ean. ic comas DNOPD 619 e KBAL 2 stage DN-DN12SD 12 
Injection cette ater ces Indirect VE Direct VE Indirect VE Indirect VE 


Injection opening pressure, New ee) ber 340 to 350 


Glow plugs 


148 to 158 [143 to 151] 129 to 135' 148 to 156 [147] 


Bosch 
0250 202 079 


Bosch 
0250 202 073 


7/8 
Brakes 


minimum friction material thickness 


Tyres - Saloon / Hatch....................... j 
AEE Ee Size 

Pressure - front / rear - Saloon / Hatch...bar 

- Estate / Van. bar 


215/80x16? 275/70x16 275/70x15 


265/75x15 


18/20 22122 22122 18/20 


20220 
-0°10' + 45' 
2°55" + 45' 

10°55’ + 45° 


10220 
0°5' + 45° 
2°25! + 45° 
12°10 + 45° 


10210 
Tif 

Q5 + 1° 
9°30’ + 1° 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] 
Ce Un, MEN RNC t 


TOY 6 


TOYOTA 


Land Cruiser Colorado 3.0 TD | Land Cruiser Amazon 4.2 TD | Land Cruiser 4.2 TD Land Cruiser Il 2.4 (LJ70) 
1996 to 2000 1998 to 2000 1990 to 1997 1990 to 1993 


Torque wrench settings 
Cylinder head - stage". 


DIDIT 


DID 


V 29 « 90^ N 37 4 90^ N 37 + 909 N 34 + 120 N 
—— 49 + 90° 103 + 90? 103 + 90° 103 
pum us 430 490 
um — 98 98 
Flywheel [driveplate] bolt..................... Nm 127 127 [54] 
FONUNA DSen aiaa Nm WSM WSM 
rollo —— WSM WSM 


—rÓM—é 209 Ally: 131 
IONS r A een Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
a r Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 
Capacities 


147 
13 


TE i 4 ! 93 
Neu cce ang i d 2.6 Transfer: 1.3 


6.7 
2.6 Transfer: 2.1 


Automatic transmission .................... litres 6.0 6.0 há 
ae e litres | 1.1 Rear: 2.6! 1.7 Rear 3.2' Front: 2.7 Front: 2,0 
er ee litres | 11.0 13.2 AT: 12.8 12.0 10.9 


PA Ear 90 90 


Notes 


Land Cruiser Colorado 3.0 TD 1996 to 2000 
"Transfer box: 1.1 

?Stn Wagon 3/5dr: 265/70x16 

‘Stn Wagon 3/5dr: 2.0 / 2.0 

Land Cruiser Amazon 4.2 TD 1998 to 2000 
"Transfer box: 1.3 

* Shank diameter: 210.55 mm 

Land Cruiser 4.2 TD 1990 to 1997 

'2nd stage: 176 to 186 

Rear: 2.8 

Land Cruiser li 2.4 (LJ70) 1990 to 1993 
'Rear: 1.9 


- Not applicable, or information not 
available 


TOYOTA 


Land Cruiser Il 3.0 TD Land Cruiser Colorado 3.0 TD | Lite-Ace 2.0 D Lite-Ace/Power Van 2.4 D 
1993 to 1996 1996 to 1999 1992 to 1994 1996 to 2000 


Engine type/code............. eee 1KZ-T SOHC Turbo 92kW 1KZ-TE SOHC Turbo 91kW 2C SOHC 53kW 2L SOHC 56kW 
Capacity (cm?) / cylinders......................... 2982 / 4 2982 / 4 1975/4 2446 / 4 
Compression ration / pressure ............ bar | 212/19.6to 31 21.2 / 19.6 to 30.4 22.5 / 24.5 to 29.4 1 22.2/19.6 to 30.7 
TOIUL MPU a BK. Nm | 218 295 0 157 
Oil pressure ................... idle [running] bar | [2.5 to 6.0 @ 3000] [2.9 to 5.4 @ 3000] [2.5 to 5.9 € 3000] [3.0 to 5.4 @ 3000] 
EE °C | 80 80 80 
Valve clearances - inlet (mm) .................... 0.20 to 0.30 0.20 to 0.30 0.20 to 0.30 

- exhaust (MM) .............. 0.25 to 0.35 0.25 to 0.35 0.25 to 0.35 
ajo d neci vance 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE 
Cooling system 


80 80 86 
0,75 to 1.05 0.75 to 1.05 


Thermostat opening temperature ......... no 
Radiator cap pressure ......................... 0.75 to 1.05 
Fuel system 


asco ML NE m rpm | 750250 700 + 50 750 to 850 700 + 50 
Maximum (no load) speed ................. rpm | 4730 4600 5300 5280 
Smoke test/opacity ........................ M1% | 25 25 25 25 

Static timing method................................. Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension.............................. mm | 0.3910 0.43 0.58 to 0.62 0.77 to 0.83 0.54 to 0.66 
Crankshaft position ........................ mm [°] | OTDC 0 TDC 0 TDC 


Turbo type / ref / pressure ................... bar | 0.52 to 0.68 bar @ 4600 rpm 0.52 to 0.68 bar @ 4600 rpm 


Injection pump make ............................... Nippon Denso Nippon Denso Nippon Denso Nippon Denso 
Injection pump part mo... eren: VE ; VE 22100 67070 m VE 

Injector Make / type ................................ Diesel Kiki Nippon Denso Nippon Denso Nippon Denso 
Injector part nO ð. | DNOPDOT9 DNOPD619 DNOPD4 DN4PD57 
TROND EE Indirect VE VE VE 


Injection opening pressure, New Lee), Fer ‘| 142 to 152 [132] 


Glow plugs 


148 to 156 [147] | 148 to 156 [143 to 151] 146 to 155 [142 to 152] 


EM Le MN. Ë i Bosch/Champion Bosch/Champion 
ee 0250 202 052 / CH95 0250 202 053 / CH103 
ER E saith Å 7/85 


Brakes 
minimum friction material thickness 


sésenesaseevesaseavepsesesevestesepeeoee 


Tyres - Saloon / Hatch....................... i 
"Estate Van uisi Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 


265/7515 245/8016 ` 195/70:15 


18/20 18/20 33/44 


Toe-in (+) / Toe-out (-)....................mm P] | 1021.0 2.0420 02105 [0*30' + 207] 
(ambos osos r FF. ca 1 z1* -0°10 + 45° -0°10" + AN 0°10’ + 45° 
eae arr waver F5 + 1° 2*55 + 45° 1°47" + 45 1°40" + 45° 


E sucus d 9°30’ + 1° 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm P np + 207 


ES WEE green EE 0°30’ + 45' 


10°40’ 


Zog RSS 3S & NN 


N 


Torque wrench settings 
Cylinder head - stage 1 


29+90* N 
Main bearings 49 + 90° 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] boit 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 
8.0 
Transfer: 2.1 


1.98" 
Cooling system 11.0 
Fuel tank 90 


Notes 


Land Cruiser II 3.0 TD 1993 to 1996 
‘Rear: 1.85 


— Not applicable, or information not 
available 


TOY 8 


TOYOTA 


Land Cruiser Il 3.0 TD Land Cruiser Colorado 3.0 TD | Lite-Ace 2.0 D Lite-Ace/Power Van 2.4 D 
1993 to 1996 1996 to 1999 1992 to 1994 1996 to 2000 


29 + 90° N 
49 + 90° 
235 


2.2 Transfer: 1.0 

9.5 

1.1 Rear: 2.6 e 

11.0 6.310 7.5 
90 


H26520 


1975 cm? / 2982 cm? 


TOYOTA 


Hi-Lux 2.4 4x4 (LN105) Hi-Lux 2.4 D Hi-Lux 2.4 TD 4Runner 3.0 TD 
1988 to 1996 1997 to 2000 1997 to 2000 1993 to 1996 


Englfi&itype/code:........o EE 2L SOHC 60kW 2L SOHC 55kW 2L-T SOHC Turbo 63kW 1KZ-T SOHC Turbo 92kW 
Capacity (cm?) / cylinders......................... 2446 / 4 2446 / 4 2446 / 4 2982 / 4 
Compression ration / pressure ............ bar | 22.2/220.0 22.2 / 219.6 21.0/219.6 21.2/ 19.6 to 31.4 
ele IT Nm | 165 157 218 218 
Oil pressure sesoonse idle [running] bar | [2.5 to 5.9 @ 3000] 00300] < ` [3.0 @ 3000] [2.9 to 5.5 @ 3000] 
Oil temperature EN °C 1 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.25 _ 0.20 to 0.30 0.20 to 0.30 

- exhaust (mm) .............. 0.45 0.40 to 0.50 0.25 to 0.35 
injectiomorder eic anion Rn 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE TBE 


Cooling system 
Thermostat opening temperature ......... °C | 801084 

Radiator cap pressure e | 071010 
Fuel system 


86 | 
0751010 . 


86 80 
0.7510 1.0 0.75 to 1.05 


Idle Speedi iniia Ru RR rom 70. ` 650 to 750 650 to 750 700 + 50 
Maximum (no load) speed ................. rpm | 4900 5020 to 5280 4670 to 4930 4600 
Smoke test/opacity ....................... M+% | 25 E 25 25 

Static timingimethod nemem crees Plunger travel Plunger travel Plunger travel Plunger trave! 
Timing dimen "TT mm | 0,54 to 0.66" | 0.54 to 0.66 0.51 to 0.66 0.39 to 0.43 
Crankshaft position ........................ mm [°] | [0] TOC TDC TDC 0 TDC 


Turbo type / ref / pressure ................... bar | _ Ë , 0.6 to 0.8 bar 0.57 to 0.64 bar @ 4600 
Injection pump make EE, Nippon Denso Nippon Denso Nippon Denso Nippon Denso 
Injection pump part nortear VE 22100 54750 3 - VE 22100 67040 
Injector Make'/ ty OG reveren Nippon Denso Nippon Denso Nippon Denso Nippon Denso 
injector: part eer? DN-DN4SDND 133 DN128D12 : DN12SD12 DNOPD619 

M0209 pot ic Ea Indirect VE Indirect Indirect VE 


Injection opening pressure, New [used]...bar 148 to 156 [142 to 152] 
Glow plugs 
— — c es Bosch/Champion 


Nm E—— 0250 202 053 / CH103 


148 to 156 [142 to 152] 148 to 156 [142 to 152] 


148 to 156 [147] 
Bosch/Champion ` . 
0250 202 053 / CH154 


deg eege HIT rus m — 
Brakes 
minimum friction material thickness 
———S i 1.0 
: i Ll ee pa 1.0 
Tyres - Saloon / Hatch i e 


- Estate / Van ize | 205x16 185x16 ` 
Pressure - front / rear - Saloon / Hatch...bar | _ 
- Estate / Van ......bar | 17/24 


Front suspension / wheel alignment 


IT 


Toe-in (+) / Toe-out (-..................... mm [9] | 10x10 3011.0 10210 10220 
(Ca Mies... oco E 19 x45 0°20' + 30' 145 0°45 + 45' 
—— -— -— w— 1°30 + 30° 0*45' + 45' 1°30' + 45 230 + 45' 


T——— EA 9°30" + 45° 10°10" + 30° 9°30’ + 45° 11°50" + 45 


RAWASRANEHAHA RR RSOTAREESOYRAOAYATATEOEATARDAPAN 4H noa 


TOY 10 


ei TOYOTA 


m ki Hi-Lux 2.4 4x4 (LN105) Hi-Lux 2.4 D Hi-Lux 2.4 TD 4Runner 3.0 TD 
OO! 1988 to 1996 1997 to 2000 1997 to 2000 1993 to 1996 


Torque wrench settings 
Cylinder head - stage 1 ......................, 


DUTOT 


DIDIT 


Rue a 54490 N 
Lt, EE Nm | 103 
Crankshaft pulley bot... Nm | 167 
Camshaft pulley bolt ........................... Nm | 98 
Flywheel [driveplate] bolt..................... Nm | 11410 122 
cp ———— Nm 
Eo o MR Nm 
Wee rite BONS nan rss sss an Nm 
(Clor | Oi. c om. ommno sao Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
TREES Sron Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 
Capacities 
ENNET lace litres 
TEE litres 
Automatic transmission .................... litres | _ 
TE, litres | Front: 2.3 
COSNT TE litres | 9.3 
en le, 65 


29 + 90° N 
49 + 90° 
363 


34 + 120° N 
100 

167 

98 

123 

WSM 

WSM 

100 

10 to 15 

20 
64 


34 + 120° N 
103 
167 


5.8 
G52, 58: 3.9? 


8.0 
Transfer: 1.1 


1.6 Rear: 2.2 
11.0 


2.0 Rear: 2.2 
97 
77 Double Cab: 66 


Notes 


Hi-Lux 2.4 4x4 (LN105) 1988 to 1996 
'With automatic cold starting device: 0.82 to 0.98 
*W56: 3.0. Transfer box: 1.6. Planetary type: 1.1 
“Rear: 2.2 

‘Shank diameter: 211.6 mm 


H26520 


- Not applicable, or information not 
available 


2982 cm? 


TOYOTA 


Hi-Ace 2.4 (LH112) 
1989 to 1996 


Ergineitype/codess. seems 2L SOHC 56kW 
Capacity (cm?) / cylinders......................... 2446 / 4 
Compression ration / pressure bar | 22.2 /220.0 
leet pubes... naman Nm | 162 
Oil pressure ................... idle [running] bar | [2.5 to 5.9 @ 3000] 
Olltemperature ................... nnn °C | 80 
Valve clearances - inlet (mm) .................... 0.20 to 0.30 

- exhaust mm). 0.25 to 0.35 
Injection order Qu A R 1-3-4-2 
No. 1 cylinder position .............................. F 


Cooling system 
Thermostat opening temperature ......... 86 to 90 
Radiator cap pressure seen 0.7 to 1.0 


Fuel system 
gl uda Te rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity ne NM) 96 


700 
4900 
25 


Static timing method................................. Plunger travel 
TIMING legt, Greet r rnrrre eros mm | 0.54 to 0.66 
Crankshaft position ........................ mm [°] | [0] TDC 

Turbo type / ref / pressure ................... bar | _ 

Injection pump make un p 

Injection pump part no... ess b. 

Injector Make / type ................................ Nippon Denso 
LR D. EI R DN-DN4SDND 133 
Ia lees 


Injection opening pressure, New sech, ber | 146 to 155 [140] 
Glow plugs 
hoc MER met cien od Bosch/Champion 


nHO(A—— « 0250 202 053 / CH103 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch k 

- Estate / Van i 185x14 
Pressure - front / rear - Saloon / Hatch...bar | _ 

- Estate / Van ......bar | 30/45 

Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-).......... — mm [°] 
shin Tb -10 + 30' 
Castor E eee 1°40’ + 30' 
RIPENSO e 10°40" + 30’ 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [7] 
coo em 


1021.0 


TOY 12 


Hi-Ace 2.4 (LH112) 
alba 1989 to 1996 


Torque wrench settings 
Cylinder head - stage 1 ....................... 


544 90^ N 

103 
Crankshaft pulley bolt 167 
Camshaft pulley bolt 98 
Flywheel [driveplate] boit 114 to 122 
Front hubs 


Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

| Injection pump mounting bolts 
Injector pipe unions 
Capacities 


litres 
litres 
Final drive 
| Cooling system 
Fuel tank 


Notes 


Hi-Ace 2.4 (LH112) 1989 to 1996 
'Shank diameter: 211.6 mm 


- Not applicable, or information not 
available 


Engine type/code 
Capacity (cm) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New eech bar 
Glow plugs 


Brakes 
minimum friction material thickness 


15D SOHC 37kW 
1488 / 4 

23.0 / 222.0 

90 

15 

80 

0.15 

0.25 

1-3-4-2 


780 to 840 
5600 to 5800 
25 

Plunger travel 
0.90 + 0.05 
[0] TDC 


Bosch 

9 460 620 001 

2 jet 

NP-DN OPD N108 
VER 284 

142 to 162 


Bosch 
0250 202 008 
5/11 


7.0 with backing 
0.5 above rivets 


15DT SOHC Turbo 49kW 


1488/4 
22.5 / 222.0 
132 

15 

80 

0.15 

0.25 
1-3-4-2 
TBE 


88 
1,2 to 1.5 


800 to 900 

5400 to 5600 

23 

Plunger travel 
0.68 + 0.05 

[0] TOC 

0.68 bar @ 5600rpm 
Bosch 

9 460 620 002 

2 jet 

NP-DN OPD N108 
VER 305 

142 to 162 


Bosch/Champion 


0250 202 008 / CH158 


90/11 


7.0 with backing 
0.5 above rivets 


15D SOHC 37kW 
1488 / 4 

23.0 / 222.0 

90 

1.5 

280 

0.15 

0.25 

1-3-4-2 

TBE 


88 to 106 
1.2 to 1.4 


830 to 930 
5800 

3.0 

Plunger travel 
0.90 + 0.05 

0 TDC 

Bosch 

VE R3284 
Bosch 

NP DNOPDN 108 
Indirect VE 4 
142 to 162 


Bosch 
0250 202 008 
5/125 


7.0 with backing 
0.5 above rivets 


X15DT SOHC 49kW 
1488 / 4 

220/ 

132 

2.0 

80 

0.15 

0.25 

1-3-4-2 

TBE 


88 to 106 
121014 


830 to 990 N/A 
5600 

[X 

Plunger travel 
0.68 + 0.05 

0 TDC 

0.68 bar @ 5600 
Bosch 

VE R305 

Bosch 

NP DNOPDN 108 
Indirect VE 

142 to 162 


Bosch 
0250 202 008 
5112.5 


7.0 with backing 
0.5 above rivets 


Tyres - Saloon / Hatch 145x13: 165/65x14: 165/70x13 | 145x13: 165/65x14: 165/70x13 | 145x13 

- Estate / Van 145x13: 165/65x14: 165/70x13 | _ A ` 
Pressure - front / rear - Saloon / Hatch...bar | 1.9/1.7 19/1 21/19 2212.0 

- Estate / Van......bar | 1.9/1.7 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-) -1.5 to 0.5 -1.5 to 0.5 [-010' + 10] [-0°10 + 107] 
Camber -45 to 45' L -45' to 45' L -0°35 + 45' -0°25 + 45° 
45 to 2°45’ L. 45' to 2°45" L T50 +t P50" + 1° 


165/70x13: 165/65x14 


Rear suspension / wheel alignment 


Toe-in (+) / Toe-out (-) -0.5 to 4.0 -0.5 to 4.0 [0°10 +30" -15] 


[0°10 +30’ -157 
Camber -40 to -1°35 -40' to -1°35 -1°30 20 -1°30 + 30’ 


Torque wrench settings 
Cylinder head - stage 1 


Big-end bearings 

Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 


Injection pump mounting bolts 


Injector pipe unions 
Capacities 


Cooling system 
Fuel tank 


Notes 


Nova / Corsa 1.5 Turbo 1989 to 1993 


*145x13: 2.0 / 1.8 


- Not applicable, or information not 


available 


40N 
+ 60 to 75° 
+ 60 to 75° 


25 + 45 to 60° N 

88 

133 to 161 

10 

30 + 45 to 60° 

100, slacken, 20 + 90° 


40N 
+ 60 to 75° 
+ 60 to 75° 


25 + 45 to 60° N 

88 

133 to 161 

10 

30 + 45 to 60° 30 + 60° N 

100, slacken, 20 + 90° 100, slacken, 20 + 90° 


1488 cm? 


35 4 30° + 15° N 
100, slacken, 20 + 90° 


110 


VAU 2 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order ........................ 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New use bar 
Glow plugs 


Brakes 
minimum friction materíal thickness 


Tyres - Saloon / Hatch 
SEET, mter 
Pressure - front / rear - Saloon / Hatch bar 
bar 


X15DT SOHC 49kW 
1488 / 4 

220/ . 

132 

15 

280 

0.15 

0.25 

1-3-4-2 

TBE 


88 to 106 
121014 


830 to 930 

5600 

25 

Plunger travel 
0.68 x 0.05 

0 TDC 

0.68 bar @ 5600 
Bosch 

VE R305 

2 jet 

NP DNOPDN 108 
Indirect VE 4 
142 to 162 


Champion 
CH158 
ut 


7.0 with backing 
0.5 above rivets 
165/70x13: 165/65x14 


2.2/2.0 


Lg 10] 
-0°25 + 45° 
1°50" + 1° 


rf: 430' -157 
-1°30 + 30' 


X17D SOHC 44kW 
1686 /4 
23.0/_ 


121014 


830 to 930 
5300 

2:5 

Plunger travel 
0.65 + 0.05 

0 TDC 

Bosch 

VE 4R554 


DNOPDN108 
Indirect VE 4 
142 to 162 


7.0 with backing 

0.5 above rivets 
165/70x13: 165/65x14 
165/70x13: 175/65x14 
2.2/2.0 

2.2/2.0: 2.2/2.2 


0.5 £ 1.01. 
-39 + 45 L 
PO's PL 


1.0 +3.0 -1.5 
-1°30 + 30° L 


Astra-F 1.7 D 
1991 to 1994 


17D SOHC 42kW 
1699/4 

230/ 218.5 

0 

1.5 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


820 to 920 
5600 

3.0 

Plunger travel 
0.80 to 0.85 

0 TDC 

Bosch 

VE 4/9 R4433 
Bosch 
DNOSD309 
Indirect VE4 
135 to 143 [130] 


Bosch/Champion 
0250 201 019 / CH68 
5/125 


7.0 with backing 
0.5 above rivets 
175/65x14 
175/65x14 
2.1/1.8 
2.2/2.0 


-2510-05L 
-195' + 45° 
ea 


-1.0 + 4.0 
-1°40 + 30 


Å Astra-F 1.7 D 
1991 to 1994 


17D SOHC 42kW 
1699/4 

2307 218.5 

0 

15 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


86 
1.4to 1.5 


820 to 920 

5600 

3.0 

Plunger travel 
Dimension on pump 


Lucas 

DPC R8443 B550A 
CAV 
BDNOSDC6751C 
Indirect DPC 

135 to 143 [130] 


Bosch/Champion 
0250 201 019 / CH68 
5/125 


7.0 with backing 
0.5 above rivets 
175/65x14 
175/65x14 
2.1/1.8 
2.2/2.0 


-2.5 to -0.5L 
-19%5' + 45’ 
245 + 1° 


-1.0+40 
-1°40 + 30’ 


VAU 4 


didis Corsa-B 1.5 TD Corsa-B & Combo 1.7 D Astra-F 1.7 D Astra-F 1.7 D 
BOOK 1996 to 2000 1996 to 2000 1991 to 1994 1991 to 1994 


Torque wrench settings 


| Cylinder head - stage 1....................... Nm 40N 25N 25N 
AT + 60° to 75° + 60° + 60° 
RECH eener + 60° to 75° + 60° + 60° 
. q—-— RE 7 + 60° + 60° 
" Warm up Warm up 
— : p + 45? + 45? 
sai 25 + 60^ N 25 + 100° + 15° N 35 + 45° N 36 + 45° N 
 — E 90N 88 50 + 45°N 50 + 45° N 
fme 161 133 to 161 N 145 + 30* + 10* N 145 + 309 + 10 N 
Camshaft pulley bolt .......................... Nm | 10 15 4 60^ N 75 4 60^ N 75 +60* N 
Flywheel [driveplate] bolt...................., Nm | 35+30* + 15^ N 38 + 45° to 60° N 50 + 30° N 50 + 30° N 
FROME D Sennin 100, slacken, 20 + 90° 100, slacken, 20 + 90° 100, slacken, 20 + 90° 100, slacken, 20 + 90° 


brperaperzesesznsseasastttrsasasersebaessene 


gaan 110 
ONDE cs Nena Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
d Nm 
| Injection pump mounting bolts ........... 
Injector pipe Unions............................. 
Capacities 


110 


Mrveesesd iue esesokpeneneneesesensavcnousesen 


BAU UO TT j 
Cooling system 6.0 
FE a Marec 46 Combo: 50 


6.8 
52 Estate: 50 


6.8 
52 Estate: 50 


1686 cm? / 1699 cm? 


— Not applicable, or information not 
available 


Engine 
cugineitupelcegde........... ecce 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Cil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no....................... 
Injector Make / type 
Injector part no 
Injection type. 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 

Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 

Front suspension / wheel alignment 

Toe-in (4) / Toe-out (-) 

Camber 

Castor 

King pin inclination 

Rear suspension / wheel alignment 

Toe-in (4) / Toe-out (-) 

Camber 


17DR SOHC EGR 44KW 
1699 / 4 

23.0/ 218.5 

0 

15 

80 

0: Hyd. 

0: Hyd. 

1-9-42 


86 
14101.5 


820 to 920 

5600 

30 

Plunger travel 
Dimension on pump 


Lucas 


| DPC R8443 B850C 


CAV 
BDNOSDC6751D 
Indirect DPC 

135 to 143 [130] 


Bosch/Champion 
0250 202 087 / CH158 
5/125 


7.0 with backing 
0.5 above rivets 
175/65x14 
175/65x14 
21/18 
2.2/2.0 


-2510-0.5L 
eie dei 
ZEN. 


| -1.0 + 4.0 


-1%40' + 30' 


17DR SOHC EGR 44kW 
1699/4 

23.0 /218.5 

0 

13 

80 

0: Hyd, 

0: Hyd. 

1-3-4-2 


820 to 920 
5600 

30 

Plunger travel 
0.85 to 0.9 

0 TDC 

Bosch 

VER 487 
Bosch 
DNOSD 309 
Indirect VER 
135 to 143 [130] 


Bosch/Champion 
0250 202 087 / CH158 
5/125 


7.0 with backing 
0.5 above rivets 
175/65x14 
175/65x14 
21/18 
2.2/2.0 


-2510-0.5L 
-1°5' + 45° 
215 2 1? 


-1.0 + 4.0 
-140 + 30° 


Astra-F 1.7 TD 
1991 to 1996 


17DT SOHC Turbo 60kW 
1686 / 4 

22.0/ 218.5 

168 

15 

80 

0.15 

0.25 

1-3-4-2 

TBE 


86 
141015 


T80 to 880 

5100 to 5300 

30 

Plunger travel 

0.55 

0 TDC 

0.72 bar @ 4400rpm 
Bosch 

9460 620 007 


NPDNOPDN122 
Indirect VE4 
142 to 162 [142] 


Bosch/Champion 
0250 202 087 / CH158 
11/122 


7.0 with backing 
0.5 above rivets 
175/65x14 
175/65x14 
2.1/1.8 
2.2/2.0 


-2.5t0-0.5L 
SET 


| 249 xt" 


-1.0 + 4.0 
-1°40 + 30' 


Astra-F 1,7 TD 
1994 to 1998 


X17DTL SOHC Turbo 50kW' 


1699/4 
23.0 / 218.5 
132 

15 

80 

0: Hyd. 

0: Hyd. 
1-3-4-2 
TBE 


88 
1.4t01.5 


820 to 920 
5600 

3.0 

Plunger travel 
0.85 to 0.90 
0 TDC 


Bosch 

VER 571 

Bosch 

DNOSD 309 
Indirect VER 
135 to 142 [130] 


Bosch/Champion 
0250 202 087 / CH158 
5/125 


7.0 with backing 

0.5 above rivets 
155/80x13: 175/65x14 
155/80x13: 175/65x14 
2.0/1.7 

2.0/1.8 


His + 10] 
-5 + 45) 


2°15' + 1° Est: 1°30" + 1° 


rg + 30] 
-1°40 +30 


Torque wrench settings 
Cylinder head - stage 1 


Big-end bearings 

Main bearings 
Crankshaft pulley boit 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 


Injection pump mounting boits 


Injector pipe unions 
Capacities 

Engine oil & filter 
Gearbox 

Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


Astra-F 1.7 TD 1994 to 1998 
‘Low pressure turbo 


- Not applicable, or information not 


available 


25N 

+ 90° 

+ 90° 

+ 45° 

Warm up 

+ 45° 

35 + 45° + 15° N 
50 + 45° + 15° N 
145 + 30° + 10° N 
75 + 60°N 

50 + 30° N 

100, slacken, 20 + 90° 


110 


6.8 
52 Estate: 50 


25N 

490 

+90* 

+45* 

Warm up 

+ 45° 

35 + 45° + 15^ N 

50 + 45° + 15° N 

145 + 30°+ 10°N 

75 + 60° N 

50 + 30° N 30 + 60° N 
100, slacken, 20 + 90° 100, slacken, 20 + 90° 


110 


6.8 6.8 
52 Estate: 50 52 Estate: 50 


1699 cm? 


25 

+ 90 

EI 

+45° 

warm up 

+45° 

35 + 45° + 18° N 
50 + 45° + 15° N 
145 + 30° + 10°N 
15460" «5^ N 
50 +30° + 15^ N 
100, slacken, 20 + 90° 
50 + 45^ N 


6.8 
52 Estate: 50 


VAU 6 


TYR S 
JR SNY 
N 


N 7 
THE 
BOOK 
Engine 
Engine type/code 


Capacity (cm®) / cylinders 
Compression ration / pressure 


Torque output 
Oil pressure 
Oil temperature 


Valve clearances - inlet (mm) 
- exhaust (mm) 


Injection order... 
No. 1 cylinder position 
Cooling system 


Thermostat opening temperature 


Radiator cap pressure 
Fuel system 


Idle speed 


Maximum (no load) speed 


Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 


Turbo type / ref / pressure 


Injection pump make 
Injection pump part no 
Injector Make / type 


Injection type 


Injection opening pressure, New [used]...bar 


Brakes 


minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


Rear suspension / wheel alignment 


Toe-in (+) / Toe-out (-) 
Camber 


X17DTL SOHC Turbo 50kW' 
1699 / 4 
23.0 / 218.5 
132 
15 

80 

0: Hyd. 

0: Hyd. 
1-3-4-2 

TBE 


88 
14101.5 


820 to 920 

5600 

30 

Plunger travel 
Dimension on pump 


Lucas 
R8443 B850C 
CAV 


Indirect DPC 
135 to 142 [130] 


Bosch/Champion 
0250 202 087 / CH158 
5/12.5 


7.0 with backing 

0.5 above rivets 
155/80x13: 175/65x14 
155/80x13: 175/65x14 
20/17 

2.0/1.8 


[0°18 + 107] 
-15 +45 
AAOS SO 


[010 + 307] 
-P40 + 30' 


X17DT SOHC Turbo 60kW 
1686 / 4 

22.0/ 218.5 

168 

2.0 

80 

0.15 

0.25 

1-3-4-2 

TBE 


780 to 880 
5100 to 5300 
3.0 

Plunger travel 
0.55 

0 TDC 

0.72 bar @ 4400rpm 
Bosch 

VER 487 

Bosch 

DNOSD 309 
Indirect VE4 
142 to 162 [142] 


Bosch/Champion 
0250 202 087 / CH68 
11/122 


7.0 with backing 
0.5 above rivets 
175/65x14 
175/65x14 
241/18 
22120 


[0°15 + 10] 
-1°5 + 45' 
2°15 + 1° Est: 130 + 1? 


[010 + 307] 
1°40" +30 


Astra-G 1.7 TD 
1998 to 2000 


X17DTL SOHC Turbo 50kW 
1699 / 4 

220/ _ 

132 

15 

280 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


92 
1.2 to 1.5 


950 to 100 
5400 to 5500 
3.0 


Computer controlled 


Indirect EDC15M 
132 to 145 


7.0 with backing 

0.5 above rivets 
175/70x14: 195/60x15 
175/70x14: 195/60x15 
22/19:22/19 

2.2 / 2.0: 2.2 /2.0 


-2510-05L 
-195' + 45' 
Ge CH 


-1.0 to 4.0 
-1°40 + 30' 


Astra-G 2.0 TDi 16V 
1998 to 2000 


X20DTL SOHC 16V Turbo 60KW 
1995 / 4 

18,5/_ 

185 

15 

280 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


92 
1210 1.5 


820 to 890 
4750 
2.0 


Direct injection EDC 15M 
180 to 365 


7.0 with backing 

7.0 with backing 
195/60x15: 185/65x14 
195/60x15: 185/65x14 
2.4/2.1:2.4/2.1 
2.4/2.2 


00 + 107 


A0 +45 
at" 


[0°10 +30’ - 201 
1°40 + 30' 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


| Glow plugs 
Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 


Injection pump mounting boits 


Injector pipe unions 
Capacities 

Engine oil & filter 
Gearbox 

Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


Astra-F 1.7 TD 1994 to 1998 
'Low pressure turbo 

Astra-G 1.7 TD 1998 to 2000 
'Estate: 3°25’ + 1° 

Astra-G 2.0 TDi 16V 1998 to 2000 
‘Estate: 3° 25’ + 1° 


- Not applicable, or information not 


available 


25 

+ 90° 

+ 90° 

+ 45° 

warm up 

+ 45° 

35 + 45° + 15° N 
50 + 45° + 15^ N 
145 + 30° + 10° N 
75 + 60° + 5^ N 
50 + 30° + 15° N 
100, slacken, 20 + 90° 
50 + 45° N 


6.8 
52 Estate: 50 


30 + 60° N 

100, slacken, 20 + 90° 
50 + 45° N 

110 


6.8 
52 Estate: 50 


H19145 


1699 cm? 


25N 

« 90? 

«90 

+ 45° 

Warm-up 

+ 45° 

35 + 45° + 15° N 
50 + 45° + 15° N 
130 + 45 +& N 
70 + 60° +5 N 
65 + 30° + 16° N 


87 
52 Estate: 50 


VAU 8 


Astra-G 2.0 TDi 16V 
1998 to 2000 


25N 

+ 65° 

+ 65° 

+ 65° 

+ 66° 

+ 16° 

30 + 46° + 15^ N 
90 + 60° + 15°N 
150 + 45° + 16° N 
90 + 60° + 30° N 
40 + 30° + 15°N 
WSM 

50 + 30 N 

110 


56 
1.8 
4.0 
WT 
7.9 
52 Estate: 50 


1994 cm? 16V 


Z7. 
ST IES 


d 
SS 


Torque wrench settings 
Cylinder head - stage 1 


25 + 45 to 60° 
Main bearings 84 to 93 
| Crankshaft pulley bolt 133 to 161 
Camshaft pulley bolt 8 to 11 
Flywheel [driveplate] boit 30 + 45 to 60° 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Cooling system 
| Fuel tank 


Notes 


Kadett/Astra/Belmont 1.5TD 1990 to 1991 

*Also 175/65x14 

$475/65X14: 2.1 / 1.9 

Kadett/Astra/Belmont 1.7 1989 to 1991 

'Also 175/65x14: 185/60x14 

*Also 165x14: 175/65x14 

3185/60x14: 1.7 / 1.7. 90 >: 175/65x14: 2.1 / 1.9 
*165x13, 165x14: 1,8 / 1.8. 90 P: 1.9 / 1.9. Astramax: 
1.8/2.2 

Kadett/Astra/Belmont 1.7 1989 to 1991 

‘Where X = value shown on pump lever 

*Also 175/65x14: 185/60x14 

*Also 165x14: 175/65x14 

*185/60x14: 1.7 / 1.7. 90 P: 175/65x14: 2.1 / 1.9 
5165x13, 165x14: 1.8 / 1.8. 90 P: 1.9 / 1.9. Astramax: 
1.8/2.2 


— Not applicable, or information not 
available 


UTS 


25 

+ 60 

+ 60° 

+ 60° 

Warm up, + 45° 
35 

50 

130 + 4545" 

75 + 60 to 65° 
50 + 30 to 45° 


4.75 

2.1 

63 

WT 

9.1 

52. Est/van: 50 


25 

+ BU 

* 60 

60" 

Warm up, + 45° 
35 

50 

130 + 45.5" 

75 + 60 to 65* 
50 + 30 to 46° 


4.75 

21 

6.3 

WT 

91 

52. Est/van: 50 


1995 cm? 


Zafira 2.0 Di 
1999 to 2000 


25N 
65? 
+ 65° 
+ 66° 
+ 65° 
+ 15 
35 + 45° + 19? N 
90 + 60° + 15* N 
150 + 45° + 15^ N 
90 + 60° + 30° N 
45 + 30° + 16°N 


VAU 10 


120, slacken, 20 + 90° N 


110 


1699 cm? 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure ...................idle [running] bar 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch...bar 
bar 


17D SOHC 42kW 
1699/4 

2301 

0 

1.8 

80 

0: Hyd, 

0: Hyd. 

1-3-4-2 

TBE 


92 
1.20 to 1.35 


820 to 920 
5600 

3.0 

Plunger travel 
0.80 to 0.85 

0 TDC 

Bosch 

VE 4/9 R443 
Bosch 

0432 217 197 
Indirect VE 4/9 
135 to 143 [130 to 138] 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


7.0 with backing 
0.5 above rivets 


175/70x14: 195/60x14:195/60x15 


TOUT 


0.5 to -2.8 
-1725't05'L 
1'to3*L 


-1.0 to 4.0 
-2°10' to -t*10' 


17D SOHC 42kW 
1699 / 4 

230/ 

0 

15 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


92 
1.20 to 1.35 


820 to 920 

5600 

3.0 

Refer to wsm 
Dimension on pump 


R8442 B55 0A 

CAV 

BDN OSDC 6751C 
Indirect DPC 

195 to 143 [130 to 138] 


Bosch/Champion 
0250 201 019 / CH68 
11/12 


7.0 with backing 
0.5 above rivets 


175/70x14: 195/60x14:195/60x15 


19/17 


0.5 to -2.8 
-1*25' to 5’ L 
1°to3°L 


-1.0 to 4.0 
-2°10' to -1°10" 


17DR SOHC 44kW 
1699 / 4 
23.0/219.0 

105 

15 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 

TBE 


92 
1.20 to 1.35 


820 to 920 
5600 

3.0 

Plunger travel 
0.80 to 0.85 

0 TDC 

Bosch 

VE 4/9 

Bosch 
DNOSD 309 
Indirect VE 4/9 
135 to 143 [130 to 138] 


Bosch/Champion 
0250 201 019 / CH68 
5/12.5 


7.0 with backing 
0.5 above rivets 


175/70x14: 195/60x14:195/60x15 


Mid fi 


0.5 to -2.8 
-1°25' to 5'L 
OSL 


-1.0 to 4.0 
-2°10' to -1*10" 


Cavalier/Vectra 1.7 D 
1993 to 1995 


17DR SOHC 44kW 
1699 / 4 

230 / 219.0 

105 

15 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


92 
1.20 to 1.35 


820 to 920 

5600 

3.0 

Plunger travel 
Dimension on pump 


Lucas 

R8443 B850A 

CAV 

BDNOSD C6751C 
Indirect DPC 

135 to 143 [130 to 138] 


Bosch/Champion 
0250 201 019 / CH68 
9/125 


7.0 with backing 
0.5 above rivets 


175/70x14: 195/60x14:195/60x15 


1.9/1.7 


0.5 to -2.8 
-1725' to 5' L 
1'to3*L 


-1.0 to 4.0 
-2^10 to -1910 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

injection pump mounting bolts 
Injector pipe unions 
Capacities 


Cooling system 
Fuel tank 


- Not applicable, or information not 
available 


25 

+ 60° 

+ 60° 

+ 60° 

Warm up 

+ 45° 

36 + 45° N 
50 + 45° N 
130 + 30° N 
75 + 60° N 
60+ 30" N 
30, slacken, 20 + 90° 


25 

+ 60° 

+ 60° 

+ 60° 

Warm up 

+ 45° 

35 + 45^ N 
50 + 45° N 
130 + 30° N 
75 + 60° N 
60 + 30° N 
130, slacken 20 + 90° 
WSM 

110 


25 

+ 90° 

+ 90° 

+ 45° 

Warm up 

+ 45° 

35 + 45° N 
50 + 60° N 
145 + 40°N 
75 + 65° N 
60 + 30° N 
30, slacken, 20 + 90° 


1699 cm? 


VAU 12 


Cavalier/Vectra 1.7 D 


1993 to 1995 


25 

90 

+90° 

+ 45° 
Warm up 

+ 45° 

35 + 45° N 
50 + 60° N 
145 + 40* N 
75 + 65° N 
60+30°N 
30, slacken, 20 + 90° 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Cil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New [used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 

Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van... bar 

Front suspension / wheel alignment 

Toe-in (4) / Toe-out (-) 

Camber 

Castor 


Toe-in (+) / Toe-out (-) 
Camber 


17DT SOHC Turbo 60kW 
1686 / 4 

22.0/ 

168 

15 

80 

0.15 

0.25 

1-3-4-2 


86 
1401.5 


780 to 880 

5300 

2.0 

Plunger travel 

0.55 

0 TDC 

0.72 bar @ 4000rpm 
Bosch 

VER3651 


NPDNOPDN122 
Indirect VE4 
142 to 162 [142] 


Bosch/Champion 
0250 202 087 / CH158 
11/125 


7.0 with backing 
0.5 above rivets 


175/70x14: 195/60x14:195/60x15 
175/70x14: 195/60x14:195/60x15 


2.2/2.0 
2.2/2.1 


[-0°15 + 107] 
-0°40 + AN 
2 2] 


[0°10" +30' -207 
-T40 


X17DT SOHC Turbo 60kW 
1686/4 

22.0/ 217.0 

168 

15 

80 

0.15 

0.25 

1-3-4-2 


86 
1.4 to 1.5 


780 to 880 
5300 

2.0 

Refer to wsm 


0.72 bar @ 4000rpm 


Zexel NP-VE 4/10 F 


NPDNOPDN122 
Indirect VE4 
142 to 162 [142] 


Bosch/Champion 
0250 202 087 / CH68 
11/12.5 


7.0 with backing 
0.5 above rivets 


175/70x14: 195/60x14:195/60x15 
175/70x14: 195/60x14:195/60x15 


2.2/2.0 
22424] 


[-0°15 + 10] 
-0°40’ + 45' 
2:1 


[0°10 +30' -20] 
-4°40 


X17DT SOHC Turbo 60kW 
1686 / 4 

22.0/218.5 

168 

20 

80 

0.15 

0.25 

1-3-4-2 

TBE 


86 to 90 
1.4t0 1.5 


780 to 880 

5100 to 5300 

2.0 

Plunger travel 

0.55 + 0.05 

0 TDC 

0.72 bar @ 4000rpm 
Bosch 

Zexel NP-VE4/8F2300R 


NP-DNO PDN 122 
Indirect VE4 
142 to 162 


Y711RS 
11/125 


7.0 with backing 
7.0 with backing 


175/70x14:185/70x14:195/65x15 


185/70x14: 195/65x15 
2.4 / 2.4: 195/65: 2.1 / 2.1 
Refer to vehicle 


[0°10 + 107 
-1905' + 45° 
350 + 1° 


10°16 + 107 
4°10" + 35' 


Vectra-B 2.0 Di 
1995 to 2000 


X20DTL SOHC Turbo 60kW 
1995 / 4 

18.5 / 217.0 

185 

15 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


91 
141015 


750 to 850 

4900 to 5100 

20 

Refer to wsm 
Computer controlled 


Bosch 
EDC 15.6/ 15M Direct VP44 


Direct EDC 15M 
180 to 365 


7.0 with backing 

7.0 with backing 
195/65x15: 205/60x15 
195/65x15: 205/60x15 
19/19 

19/19 


[010 + 10] 
-1°05" + 45° 
3°40’ + 1° 


Hat + 107! 
1°55" + 35" 


Torque wrench settings 
Cylinder head - stage 1 


Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 


Injection pump mounting bolts 


Injector pipe unions 
Capacities 


Cooling system 
Fuel tank 


Notes 
Vectra-B 2.0 Di 1995 to 2000 


Estate: [0*26' + 107 
Estate: -1729' + 35’ 


- Not applicable, or information not 


available 


30 + 60^ N 
130, slacken, 20 90? 


110 
20 
15 
69 
90 
23 
25 


30 + 60* N 
130, slacken, 20 + 90° 


110 


40N 
+ 60° to 75° 
+ 60° to 75° 


20 + 100° + 18° N 


30 + 45° to 60^ N 
130, slacken, 20 + 90° 


1994 cm? 16V 


VAU 14 


Vectra-B 2.0 Di 
1995 to 2000 


25N 

+ 65° 

+ 65° 

+ 65° 

+ 65° 

+ 15° 

35 + 45 + 15° N 
90 + 60° + 15° N 
150 + 45° + 15° N 
90 + 60° + 30° N 
45 + 30° + 15° N 
WSM 

WSM 

110 

10 

15 

28 

45 

25 

30 


Torque wrench settings 

Cylinder head - stage 1 25N 

165 

165 

+ 65° 

+ 66° 

+ 16° 

35 + 45° + 15° N 
90 + 60° + 15° N 
150 + 45° + 15° N 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 90 + 60° + 30° N 
Flywheel [driveplate] bolt 45 + 30° + 15°N 
Front hubs WSM 

WSM 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 


Capacities 


Vectra-B 2.0 TDi 1997 to 2000 

Estate: [0°26’ + 107] 

*Estate: -1729' + 35° 

Cariton/Omega-A 2.3 1987 to 1992 

‘Also 195/65x15 

"Sal: 2 to 4°. PAS: 4°30’ to 6°30’. Est man strg: 1°30’ 
to 3°30’. PAS: 4 to 6° 

“Estate: 0 to 6.0 

+-295' to -45' 

3M10: 50 + 45 to 60° 

Carlton/Omega-A 2.3 TD 1989 to 1994 

'Also 195/65x15 

*Sal man strg: 2 to 4°. PAS: 4°30’ to 6°30’. Est man 
strg: 1°30’ to 3°30’. PAS: 4 to 6° 

‘Estate: 0 to 6.0 

+-295' to -45 

3M10: 50 + 45 to 60° 

Carlton/Omega-A 2.3 TD EGR 1989 to 1994 
'Also 195/65x15 

?Sal man strg: 2 to 4°. PAS: 4°30’ to 6°30’. Est man 
strg: 1°30’ to 3°30’. PAS: 4 to 6° 

‘Estate: 0 to 6.0 

*-2*5' to -45' 

5M10: 50 + 45 to 60° 


- Not applicable, or information not 
available 


50N 

100 
+135° 
Warm up 
+30° 

+ 30° 

45 + 45^ N 
50 + 60° M12: 115 
150 
140to 170 
60 


15 M8: 28 
55 


55 

19 

5.5 oil pan removed 
09 

10.9 [A/T: 10.8] 

75 Est: 70 


50N 
100 

+ 135° 
Warm up 
+30° 


45 + 45° N 

50 + 60° M12: 70 + 608 
220 

140 to 170 

80 + 30° 


5.5 

19 

5.5 oil pan removed 
14 

10.9 [A/T: 10.8] 

75 Est: 70 


2260 cm" 


VAU 16 


Cartton/Omega-A 2.3 TD EGR 


1989 to 1994 


50N 
100 

+ 135° 
Warm up 
+ 30° 


45 + 45°N 
M12: 70 + 60% 
220 

140 to 170 

80 + 25 to 30° 


55 

19 

5.5 oil pan removed 
11 

10.9 [A/T: 10.8] 

75 Est: 70 


E, : 
E cs Omega-B 2.0 TDi 16V Omega-B 2.5 TD Omega-B 2.5 TD Sintra 2.2 TD 16V 
THE 1998 to 2000 1994 to 1996 1997 to 2000 1998 to 1999 


Engine 
AEAEE E X20DTH SOHC Turbo 16V 74kW | 25 DT SOHC Turbo 96kW X25DT SOHC Turbo 96kW X22DTH SOHC 16V Turbo 85kW 
Capacity (cm) / cylinders......................... 1994/4 2498 / 6 2497 / 6 2171/4 
Compression ration / pressure ............ bar | 185/. 22.0 / 220.0 22,5 / 220.0 18.5/ 
(Or MCIOUT puls TS Nm | 205 250 250 260 

` Oil pressure .................., idle [running] bar | 1.5 2.0 2.0 15 
UH GHEET smn °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

Jeer 1-3-4-2 1-5-3-6-2-4 1-5-3-6-2-4 1-3-4-2 
No. 1 cylinder position ............................ TCE 


Cooling system 
Thermostat opening temperature ......... OTT SE 80 80 92 
Radiator cap pressure ......................... 1201.5 
Fuel system 


nem oS. NR 700 to 1000 750 + 50 740 to 900 
— E 5300 + 100 5300 4950 to 5050 
— eT K 20 2.41 2.3 Së 
Static timingimelthod. .................. n Refer to wsm Plunger travel Plunger travel Refer to wsm 
Timing dimension................................ mm | Computer controlled 0.88 to 0.97 0.98 x 0.02 
Crankshaft position ........................ mm [9] | _ 0 TDC 0 TDC 


“Turbo type / ref / pressure bar | yes 


Injectionipulmp MAKE mermere Bosch Bosch Bosch Bosch 
Injection pump part no... VP44 VE6/10 2400 R515 VP36 VP44 

Injector Make / type...................... ú Bosch Bosch Multi hole 
Inter parto: oes oo. comes > KCA21S76 DNOSD 300 z 

[rij etion tV DOR r ERE cov Direct EDC 15M VP36 Bosch DDE 2.1 Direct EDC 15M 


180 to 365 150 to 158 150 to 158 180 to 360 


Injection opening pressure, New [used]...bar 
Glow plugs 
B Ra A _/Champion Bosch/Champion 


cos se E CH207 0250 201 027 / CH159 


Beru/Champion 
719 MJ / CH159 
11/12 


Brakes 
minimum friction material thickness 


8.0 with backing 
6.0 with backing 
Tyres - Saloon / Hatch....................... 195/65x15:205/65x15:225/55x16 
"Estate / Valise Size | 195/65x15: 225/55x16 
Pressure - front / rear - Saloon / Hatch...bar | 2.1/2.1 
- Estate / Van. ber | 2.1/2.3 
Front suspension / wheel alignment 


6.0 with backing 
6.0 with backing 
205/65x15 
205/65x15 
29192 
20/22 


8.0 with backing 
6.0 with backing 
205/65x15: 225/55x16 
205/65x15: 225/55x16 
2.1/2.1 
21/23 


8.0 with backing 
7.0 with backing 


205/65x15 


2212.2 


Toe-in (+) / Toe-out (-)..................... [10 +107] L [0°10 + 10] [10 + 10]L (0° + 27] 
BENIN CL o PAPEETE Eio -1°40 ‘+ 45' -1°40' + 45' -T40' + 45° 0^48' + 30' 
ð av TN EE CA 94 + 1° 940 + 1° Est: 5°+1° 2°59’ + 30° 


[020 + 10] 
-50 + 40° Est: -140' 


[0°20" + 107] 
-1°50 + 40’ 


10°20 + 10]L 
1°50’ + 40° Est: Au 


[0° +7] 
DNA? 


VAU 18 


Sintra 2.2 TD 16V 
1998 to 1999 


Torque wrench settings 
Cylinder head - stage 1 geg 80N 25N 
Slacken +65° 
50 +65° 
+ 90° + 65° 
| +90° +65 
- warm up, + 90° - + 15° 
35 + 45° + 15° N 20+70°N 20+70°N 36 + 45° + 15° N 
Main bearings 50 + 45° + 15° N 25 + 50* N 25 + 50° N 90 + 60° + 15° 
Crankshaft pulley bolt 150 + 49 + 16° N 100 + 150° N 100 + 150* N Å 150 + 45° + 15° N 
Camshaft pulley bolt 90 + 60° + 30° N 20+ 35°N 20+ 35^ N 90 + 60° + 30^ N 
Flywheei [driveplate] bolt 65 + 30° + 15° [60] N 122 "VIN 45430 + 15°N 
Front hubs 320 320 160 
Rear hubs 300 Te Å 300 
Wheel nuts / bolts 110 110 
Glow plugs 25 3 23 
Clutch pressure plate bolts ................. 15 M8: 28 15 M8: 22 
Injection pump sprocket 
Injectors 
Injection pump mounting bolts 
Injector pipe unions 


Capacities 


6.5 
[1.2] 
4.4 
Mee EN 
Cooling system i 10.2 [AT: 10.0] 
Fuel tank dé Kc? 


- Not applicable, or information not 2497 cm? / 2498 cm: 
available 


Engine type/code 
Capacity (cm) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New (used]...bar 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 


X22DTH SOHC 16V Turbo 85kW | 23DTR SOHC Turbo 63kW 


2171/4 

18.5 / 17.0 to 24.0 
260 

15 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


92 
1.2 to 1.5 


740 to 900 

4950 to 5050 

2.0 

Refer to wsm 
Computer controlled 


Bosch 
VP44 
Multi hole 


Direct EDC 15M 
180 to 360 


235/75x15: 245/70x16 


2.0/2.0: 1,8/ 1.8 


0 + 17] 

(* + 1? 
Za f? 
12°30" + 30 


2260/4 
23.0 / 
215 

1.8 


121013 


720 to 750 
4900 to 5000 
215 

Plunger travel 
0.85 + 0.05 

0 TDC 

0.8 bar @ 2000 
Bosch 
VE4/10F2100L 
Bosch 
DNOSD272 
Indirect VE4 
135 to 143 


Bosch/Champion 
0250 200 019 / CH68 


225/75x15 
ung 
20220 


030 + 1° 
2^ 90 + 45° 


VM41B OHV Turbo 85kW 
2499 / 4 

20.95 / 24.0 

260 

[4.0 @ 4000] 

80 

0: Hyd. 

0: Hyd. 

1-3-4-2 


82 
1.210 1.5 


715 x 25 

2.0 

Plunger travel 
0.65 

0 TDC 

Bosch 

VP 36 

Bosch 
DNOSD272 


Indirect 
135 to 143 


Bosch 
0250 201 033 
11/13 


235/70x16: 255/65x15 
12/13 


0.0 + 2.0 

(? + 45' 
210 ' + 45' 
12%30' + 30' 


Frontera 2.8 TD 
1995 to 1996 


4JB1TC SOHC Turbo 82kW 
2771/4 

17.9/ 

242 

18 

80 

040 

0.40 


92 
1.5 to 1.5 


700 to 800 
4500 to 4700 
25 

Plunger travel 
0.50 

[12] 

0.68 bar 
Bosch 


235/70x16: 255/65x15 
ZA 


0.0 + 2.0 

0° + 45° 
2^10 + 45° 
12°30’ + 30’ 


Torque wrench settings 


Cylinder head - stage 1 


Wheel nuts / bolts 
Glow plugs 


Clutch pressure plate bolts 
Injection pump sprocket 


Injectors 


Injection pump mounting bolts 


Injector pipe unions 
Capacities 


Final drive 
Cooling system 
Fuel tank 


Notes 


Frontera 2.2 TDi 1998 to 2000 


"Transfer: 1.45 


Frontera 2.5 TDS 1996 to 1998 
'M12: 30, 85, after warm up and cool down: 90 Nm 


? After 20 000Km: + 15° 


— Not applicable, or information not 


available 


25N 
+ 65 
+ 65° 
+ 65° 
+ 65° 
+ 16° 
35 + 45^ + 15° N 
90 + 60° + 15° N 
150 + 45° + 15^ N 
90 + 60° + 30° N 
45 + 30° + 15^ N 


55 

2.95 

si 

17 Rear: 2.4 
7.9 

65 Sdr: 75 


100 N 

+ 135° 
Warm up 
+ 30° 
+30° 


45 + 45° N 

70 + 60* N M10: 50 + 60° N 
220 

150 N 


1 80 + 30° 


WSM 

WSM 

100 Alloy: 120 
20 


57 
2.8 Transfer: 1.4 


17 Rear: 2.4 LSD: 1.9 
10.9 


H31302 


2499 cm? 


30, 30! 

+70°+70° 

warm up, allow to cool 
slacken 

30 + 65° 

+65” 

29+60°N 

44 

196 


20 + 60° 

WSM 

WSM 

100 Alloy: 120 
15 

25 

88 

70 

27 

23 


6.25 
28 Transfer: 1.4 


1.7 Rear: 24 LSD: 1.9 
8.8 
80 


VAU 20 


Frontera 2.8 TD 
1995 to 1996 


354 45 + 15 N 
50 + 45° + 15^ N 
187 

64 

65 + 30° + 16° 
WSM 

WSM 

100 Alloy: 120 


55 
2.8 Transfer: 1,4 


1.7 Rear; 2.4 LSD: 1.9 
8.8 


10 
H19127 


2771 cm? 


. | 4&7 CHI aoc ite AAT OHV Turbo 56KW" 4FC1-T OHC Turbo 51KW 4FD1 OHC IDI 45KW 
amò magen X59/4 2499/4 1995/4 2189/4 
Zemeresser “ster essa... ðar | 0C 184/304 210/304 215/304 
7 w [x 180 0 0 
idie [running] bar | _ [3.9] [4.4] [4.4] 
-— e 1 80 


0.40 


Fagri "eem sT ear: CIE 82 80.5 to 83.5 80.5 to 83.5 
Semer pg e LL —]— N GAP 091012 10 10 
Toe system 
IN. IL olco cu ee 745 to 795 620 620 
Whew re Cal sceec w £X 70 4700 4700 to 4900 5200 5200 
Sew! Sse cea: . F* TÉ 20 215 2.5 
STI aweano TERE Plunger travel Plunger travel Plunger travel Plunger travel 
Timing dimension mm | 050 ' 050 050 
Samset ston mm[] | QTC [12] D [5] 
Turco tyne? ref / pressure E " 
mecten umo mae al Bosch Diesel Kiki Diesel Kiki 
bear zem Te... VE 1 
mecter Waxe "pe . | Thretie type Bosch Bosch 
himnes... M. EEN DN12SD12T ^ 
rjecter woe. | oe? Direct Bosch VE type 
120 to 130 
Seri Ci Champion Bosch/Champion 8 
ES 34 iN Heg 0250 202 087 / CH158 E 
11/12 110/71 


on osa Size | 2570xt6 185x14 4x4: 205x16 

- Geer mech... Der A 
- Estate / Ven be | 21 18/45 4420/27 
C weed alignment 
i + 197. 4x4: (0° e 17] 101050 10050 
TM C 35 + 30’ 35! + 90’ 


150° 245 4x4: 210 + 48’ 2° «30 2° +30’ 
10°+1° 7°25" + 30° | 725 «30 


Torque wrench settings 
Cylinder head - stage 1 


29 + 45^ N 
Main bearings 167 
Crankshaft pulley bolt WSM 
Camshaft pulley boit 64 
Flywheel [driveplate] bolt 118 
Front hubs 
Rear hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting bolts 

Injector pipe unions 

Capacities 

Engine oil & filter litres | 6.0 
Gearbox litres | 1.95 
Automatic transmission litres | _ 
Final drive litres | 1.5 Rear: 1.8 
Cooling system 8.6 
Fuel tank | 85 


Notes 


Monterey 3.1 TD 1994 to 1998 
'LWB rear: 2.4 

“Transfer: 1.45 

Brava 2.5 TDi 1994 to 2000 
‘Fitted with CAT 1997 on 
Midi 2.0 1988 to 1995 

‘Bus: 3.0/3.1 

*Bus with rear heater: 11.0 
Midi 2.2 1988 to 1994 

‘Bus: 3.0/3.1 

*Bus with rear heater: 11.0 


— Not applicable, or information not 
available 


49N 
* 60° to 75° 
+ 60° to 75° 


43 
15 4x4: 4.4 


13 
7.0 
75 Double Cab; 53 


1995 cm? / 2189 cm? 


H23608 


Midi 2.2 
1988 to 1994 


VAU 22 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New Leed ber 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 

Pressure - front / rear - Saloon / Hatch. bar 
- Estate / Van. bar 

Front suspension / wheel alignment 

Toe-in (+) / Toe-out (-) 

Camber 

Castor 


4FG1-T SOHC Turbo 55kW 
2380/4 

20.0/30 

167 

[4.5] 

80 


0.9 to 1.2 


675 to 725 
5000 

3.0 

Plunger travel 
0.50 


Bosch 
VE 
Pintle 


Indirect VE 
147 


185x14 
3.0/3.8 


2.0 + 3.0 
0°35 + 30' 
2° +30’ 
T'25 + 30’ 


F8Q 606 SOHC 44kW 
1870/4 

2301 

120 

1.2 [5.6] 

80 

0.40 


0.8 to 1,2 


785 to 885 
4500 to 4700 
2.41 

Plunger travel 
1.10 + 0.02 
[0] TDC 
Lucas 
H300575 
Bosch 
DNOSD 193 
Indirect 
12515 


Champion 
CH87 


9.0 with backing 
5.0 with backing 


165/8014:175/80x14: 185/75x14 


38/38 


Hr + 10] 
0°30’ + 1° 
Jit 

9°30" + 1° 


ig + 15] 
O15 + 15° 


S8U 782 SOHC 55kW 
2499 / 4 

22.01 „ 

158 

1.2 [5.6] 

80 

0.40 


0.8 to 1.2 


760 to 860 
4650 to 4750 
2.5 

Plunger travel 
1.0 + 0.02 

[0] TDC 


Bosch 

VE4/9F 2100 R22-7 
Bosch 

DNOSD 193 
Indirect 

12515 


Champion 
CH87 


9.0 with backing 
5.0 with backing 


175/80x14: 185/75x14 


SWB: 3.8 / 3.8 LWB: 4.1/ 4.5 


[-0°10' + 10] 
030 + 1° 
SEH 

930 + 1° 


10°15 + 15] 
0*15' + 15' 


S8U SOHC 58kW 
2499 / 4 

220/ 

155 

0.8 [3.5 @ 4000] 


760 to 860 
4500 to 4700 
2,5 

Rotor lift 
0.97 + 0.02 
TDC 

Bosch 
VE4/10F2100R717-1 
Bosch 
DNOSD 301 
Indirect 
11510 128 


8.0 with backing 
10 


195/70x15: 215/70x15:225/70x15 


3.6/3.7: 3.5 / 3.7:3.3 / 3.7 


1.0 + 1.0 
-0°01 + 30' 
2*58 + 30' 


3.0 + 2.0 
0°08" + 05' 


SONS AZZ, 
ST 
THE 
-BOOK 
Torque wrench settings 
Cylinder head - stage)... se NM 


Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] boit 
Front hubs 

Rear hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 

Engine oil & filter 

Gearbox 

Automatic transmission 
Final drive 

Cooling system 

Fuel tank 


Notes 


Arena 1.9 D 1997 to 2000 

4x4: 2.0 

*NE3: 1.45, With cooler and 4x4: 1.3 
Arena 2.5 D 1997 to 2000 

4x4: 2.0 

*NES: 1.45. With cooler and 4x4: 1.3 


- Not applicable, or information not 
available 


40 

15 

Warm up, allow to cool 
- 90° 

15 


110N 50 + 65^ N 
80, 160 80, 160 
200 
29 
120 
190 to 210 190 to 210 
WSM WSM 
120 120 
15 
25 
90 
90 
90 
25 


5.0 ; 
25 NEX18 Ð NE3: 1.8' 


0.8 
6.8 


LEE Se ee 
IN 


H22335 


2499 cm? 


VAU 24 


Engine type/code 
Capacity (cm?) / cylinders 
Compression ration / pressure 
Torque output 
Oil pressure 
Oil temperature 
Valve clearances - inlet (mm) 
- exhaust (mm) 
Injection order 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure ........................, 
Fuel system 
Idle speed 
Maximum (no load) speed 
Smoke test/opacity 
Static timing method 
Timing dimension 
Crankshaft position 
Turbo type / ref / pressure 
Injection pump make 
Injection pump part no 
Injector Make / type 
Injector part no 
Injection type 
Injection opening pressure, New use) ber 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 
- Estate / Van 


DON 702 SOHC Turbo 84kW 
2799/4 
19.0/ 


760 to 860 
4000 + 100 

25 

Rotor lift 

1.11 + 0.02 
TDC 

Garrett GT17 
Bosch 
VE4/12F1800R721 
Bosch 

DLSA 134 P604 
Direct 

235 to 243 


8.0 with backing 
10 


195/70x15: 215/70x15:225/70x15 


3.6 / 3.7: 3.8 / 3.7:3.3 / 3.7 


1021.0 
-0°01 + 30' 
258 + 30' 


3.0 + 2.0 
0°08" + 05° 


VAU 26 


Fon VAUXHALL/OPEL 


Torque wrench settings 
Cylinder head - stage 1 


Rear hubs 

Wheel nuts / bolts 

Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Final drive 
Cooling system litres 
Fuel tank litres 


IN 


H22335 


2799 cm? 


— Not applicable, or information not 
available 


VOLKSWAGEN 


Lupo 1.7 SDi Polo 1.4 Polo Classic / Caddy 1.7 Di | Polo 1.7 SDi 
1998 to 2000 1990 to 1994 1996 to 1998 1997 to 2000 


Engine'typalcedo..scsce samen AKU SOHC 8V EGR 44kW 1W SOHC 35kW AHG SOHC 8V 42kW AKU SOHC 8V 44kW 
Capacity (cm?) / cylinders ......................... 1699 / 4 1398 / 4 1715/4 1715/4 
Compression ration / pressure ............ bar | 19.5/ 225/2250 195/. 19.5 / 219.0 
Torte fot pl rr cct Nm | 115 0 112 115 
Oil pressure ................... idle [running] bar | [2.0 @ 2000] [2.0] [2.0 @ 2000] [2.0 @ 2000] 
Oilitempetrature..........: ores °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
Injection Opfer, eet, 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 


sable te) EES TBE TBE TBE 
Cooling system 
Thermostat opening temperature ......... “10 
Radiator cap pressure ......................... 1401.6 
Fuel system 
LE mestan MRS rpm 


Maximum (no load) speed ................. rpm 


85 87 84 85 
1.210 1.5 1.3 to 1.5 1.410 1.6 


900 + 50 861 to 945 N/A 800 + 50 


5600 + 100 


20 20 20 


Smoke test/opacity ce M" 96 20 
taticiumildiellioQ.. veeoreoemunse: cece. Refer to wsm Plunger travel Refer to wsm Refer to wsm 
Timing dimension.......................... mm | Computer controlled 0.95 x 0.02 Computer controlled 


Crankshaft position ........................ mm [°] TOC 
Turbo type / ref / pressure ................... bar 
Injection pump make ..........................-. 
Injection pump part mo... 
Injector Make / type „~.o. 
eeh NO ————— 
verbe 
Injection opening pressure, New [used]...bar 
Glow plugs 
eoo ie m 4 Champion 
—P——ÓÓ CH171 
—€———" 11/ 


Bosch 
031 130 1078 
Bosch 
068 130 211G 


Bosch 

VE4/10 R640 
Bosch 

0432 193 810/1 
Direct SDI 

190 to 200 [170] 


Direct 
190 to 200 


180 [120] 


Bosch 
0250 202 022 
115/12 


Bosch 
0250 201 032 


Brakes 
minimum friction material thickness 
Dieter cec DUNS 7.0 with backing 

— Reaper ) 25 
Tyres - Saloon / Hatch....................... i 175/65x13: 185/55x14 
SEDA j 


7.0 with backing 
2.9 
145x13: 155/70x13: 165/65x13 


7.0 with backing 
2:5 
175/65x13:185/55x14:195/45x15 


7.0 with backing 
2.5 
175/65x13:185/55x14:195/45x15 


2.0/1.9: 2.2 / 2.0 L6 46 24 124 


[0° + 10) 
-45' + 20’ 
1°20' + 30° 


^ + 107] 
(* + 30! 
2°20' + 30 


[0* + 10] 
0°25) + 20' 
120 + 30' 


[0? + 10] 
-0°25 + 20 
120 + 30' 


eg 10°20 + 107] 
n ð g -1%25' + 20 


DU + 10] 
-1°30 + 10 


[0*20' + 101] 
-1°30 + 10' 


[0°20 + 107 
| 190 + 10° 


VOL 2 


VOLKSWAGEN 


Lupo 1.7 SDi Polo 1.4 Polo Classic / Caddy 1.7 Di | Polo 1.7 SDi 
1998 to 2000 1990 to 1994 1996 to 1998 1997 to 2000 


Torque wrench settings 

Cylinder head - stage 1 ...................... Nm 40 
Been eed 60 
o Re + 180° 
oron RP Warm up 
EE Lus «90 


REN 30 + 90° N 30 + 90° N 30 + 90° N 30 + 90° N 


Lo REIR cid 65 + 90° N 65 65 + 90° N 65 + 90° N 
| Crankshaft pulley bolt ,........................Nm | 90+90°N 90 + 180° 90 + 90° oiled N 90 + 90° oiled N 
Camshaft pulley bolt ........................... Nm | 45 45 45 45 
Flywheel [driveplate] bolt..................... Nm | 60 90" N 30 + 90° 60 + 90° N 60 + 90° N 
:-————— Nm | 200 - 360°, 50 + 30° 210 
P0. Iw E REEE, Nm | 175N WSM 
Wheels MDGIS|..........cccessssesssessssees Nm 90 
Gegen Nm 30 
Clutch pressure plate bolts ................. Nm 25 
| Injection pump sprocket...................... Nm 50 
[S SGEGTS....... common eEPR secre eege Nm 70 
| Injection pump mounting bolts ........... Nm 25 


InjectonpipeiUunions............. euo 25 
Capacities 


Rexx RS, i : í 3.4 

M enne RE litres 31 
Automatic transmission .................... litres 5.7 filled for life 

mc OLESTIE lagað litres WT 
Goolingisystem::...... mss litres 55 
i A —— litres 


H19271 


— Not applicable, or information not 1398 cm? 


available 


VOLKSWAGEN 


Polo Classic / Caddy 1.7 Di | Polo 1.9 SD Polo 1.9 SDi Polo Classic / Caddy 1.9 D 
1997 to 2000 1995 to 1997 1996 to 1998 1995 to 2000 


Engine:type/eode........... a AKW SOHC 8V EGR 44kW AEF SOHC 8V 47kW AGD SOHC 8V 47kW AEY SOHC 8V 47KW 
Capacity (cm?) / cylinders......................... 1715/4 1896/4 1896 / 4 1896/4 
Compression ration / pressure ............ bar | 19.5/_ 22,5 / 25 to 31 19,5/25 to 31 19.5/_ 
Aet GUNT c Era: Nm | 112 124 124 125 
Oil pressure ocene idle [running] bar | [2.0 @ 2000] 2.0 € 2000] (2.0 @ 2000] [2.0 @ 2000] 
leur °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. TUNE. 7 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
injection orden. Sienna 1-3-4-2 | 1-3-4-2 1-3-4-2 1-3-4-2 
NoNlrcylindenmposition secos eror TBE TBE TBE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ........................ 1.3 to 1.5 
Fuel system 


84 
1.310 1.5 


84 84 
1310 1.5 


idleispeed. nannaa R rpm | 86110945 ^ .— 940 + 20 875 to 950 875 to 950 
Maximum (no load) speed ................. rpm | _ 4950 to 5150 4950 to 5150 4950 to 5150 
Smoke test/opacity «sssini Mi% | 20 -— . 20 20 20 


Refer to wsm Refer to wsm 


Computer controlled 


Refer to wsm Refer to wsm 


Computer controlled 


EENEG 
Tiri dimensi sena. an err mm 
Crankshaft position ........................ mm [?] 
Turbo type / ref / pressure ...................bar 
Injection pump make see 
injection pump: part ns... ssec teens 
Injector Make / type E 
injector patte... enge ente ERES 
Fase tret wo E 
Injection opening pressure, New ee, ber 
Glow plugs 
fa — 7 abe ns Tor e? Boseh 
POMMES S uuu EO 0250 202 022 
IE. a com 115/12 


Bosch 

VE4/10 R640 
Bosch 

0432 193 810/1 
Direct SDI 

190 to 200 [170] 


Indirect DPC 
130 to 138 


Direct 
190 to 200 


Direct VE 
190 to 200 [170] 


Bosch 
0250 202 022 
115/12 


Bosch 
(250 202 022 
115/12 


Brakes 
minimum friction material thickness 
EE ua EIE uan 7.0 with backin 

Boc ou ml ee 25^ i4 22 

Tyres - Saloon / Hatch....................... j 175/65x13:185/55x14:195/45x15 
s E3tuta ane. A Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 


7.0 with backing 
25 
175/65x13 


7.0 with backing 
25 
175/65x13:185/55x14:195/45x15 


7.0 with backing 
25 
185/60x14 


2.1/2.1 2.1/2.1 21 120 


———— [0* + 107] 
I——M— M -0°25' + 20 

(Gasto. o REA 1°20' + 30 
ISM GI NING Hall. ee 
Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm P] | [0°20 + 10] 
(Ga hber neren aL EC -1°30' + 10° 


[0° + 10) 
-0°25 + 20' 
120 + 30' 


{0° + 101 
0°25" + 20' 
1°20" + 30’ 


[0+ 107 
-0°25' + 20' 
120 + 30° 


[0:20 + 107] 
-130 + 10' 


[0*20' + 101] 
-1°30 + 10' 


Da + 107 
-1°30 + 10' 


VOL 4 


VOLKSWAGEN 


Polo Classic / Caddy 1.7 Di | Polo 1.9 SD Polo 1.9 SDi Polo Classic / Caddy 1.9 D 
1997 to 2000 1995 to 1997 1996 to 1998 1995 to 2000 


Torque wrench settings 
Cylinder head - stage 1....................... 


DID 


E RT. 30 + 90° N 30 + 90° N 30 + 90° N 30 + 90° N 


Maim beating Ü.Ül Nm | 65+90°N 65 + 90 N 65 + 90* N 65 + 90° N 
Crankshaft pulley bolt ......................... Nm | 90+ 90" oiled N 90 + 120° oiled N 90 + 90° oiled N 90 + 90° oiled N 
Camshaft pulley bolt ........................... Nm | 45 80 45 45 
Flywheel [driveplate] bolt..................... Nm | 60+90°N 60 + 90° N 60 + 90° N 60 + 90° N 
ud —— sie Nm WSM WSM 
POE itte WSM WSM 
— 110 
GNE s. 3 Nm 15 
Clutch pressure plate bolts ................. Nm 20 
Injection pump sprocket...................... Nm 55 
IT Nm 20 
Injection pump mounting bolts ........... Nm 25 


Injector pipe Unions............................. 25 
Capacities 


a 3.4 43 

E Ee i 34 sn 
Automatic transmission .................... i 5.7 filled for life 5.7 filled for life 5.7 filled for life 

ooo — litres | WT WT WT 

At icc er litres | 5.5 55 55 


[Fitz] MeL TAL litres | 45 45 45 


1715 cm / 1896 cm 


- Not applicable, or information not 
available 


Polo Classic / Caddy 1.9 D ` | Polo Classic / Caddy 1.9 TDi | Polo Classic / Caddy 1.9 TDi | Polo Classic / Caddy 1.9 TDi 
1995 to 2000 1997 to 2000 1997 to 2000 1998 to 1999 


AFN SOHC 8V Turbo 81kW' 


1Y SOHC 8V 47kW AHU SOHC Turbo 66kW ALE SOHC 8V EGR Turbo 66kW 


Engiite type/code................2- noram 


Capacity (cm?) / cylinders......................... 1896 / 4 1896 / 4 1896 / 4 1896 / 4 
Compression ration / pressure ............ bar | 22.5/26 to 34 19.5 / 25 to 31 19.5/25 to 31 19.5 / 25 to 31 
LP PE Ulett. tere Nm | 125 202 210 235 
Oil pressure ................... idle [running] bar | [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] 
Oil temperature ..................... een °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd, 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
Iajeatiomorior EE seen 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position ...........................- TBE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 1.3 to 1.5 
Fuel system 


84 84 84 84 
1.3 to 1.5 1.3 to 1.5 


nO Nee eee ERT rpm | 870 to 930 861 to 945 N/A 861 to 945 875 to 950 
Maximum (no load) speed ................. rpm | 4950 to 5150 4800 to 5200 " 5200 
Smoke test/opacity ....................... M1% | 20 20 20 20 

Static timing method................................. Plunger travel Plunger travel Refer to wsm Refer to wsm 


0.9 + 0.02 
TDC 


0.7 + 0.02 
TDC 


Timing dimension.............................. mm 
Crankshaft position ........................ mm P 


| Computer controlled 


Turbo type / ref / pressure ................... bar]. k 1.8 to 2.0 bar @ 3000 rpm 0.5 to 0.65 bar @ 4000 rpm 
Injection pump make ................................ Bosch Bosch Bosch 

Injection pump part no.................. eee VE4/9 R430 VE4/10 R440/1 VER 510 0460 404 986 
Injector Make / type ................................ Bosch Bosch Bosch 

Dono p qiio MMC MR Mi MR 0432 217 240 E 0432 193 838 

WA SGU ONMY DO E Indirect VE Direct VE Direct Direct VER 


Injection opening pressure, New Usel ber | 130 to 138 190 to 200 
Glow plugs 
ee: ens orsi ee cana ies. anon Bosch 

Absicht m 0250 201 032 / CH160 0250 202 009 


——— 115/12 


190 to 200 [170] 190 to 200 [170] 


Bosch 
0250 202 009 
11/12 


Champion 
CHt71 
11/ 


Brakes 

minimum friction material thickness 

bes ine. ees 7.0 with backing 7.0 with backing 

25 25 

Tyres - Saloon / Hatch j 175/65x13:185/55x14:195/45x15 | 185/60x14 

- Estate / Van i 185/60x15 
Pressure - front/rear - Saloon / Hatch...bar | ` 

- Estate / Van... bar | 22/24 

Front suspension / wheel alignment 


7.0 with backing 
2:9 
175/65x13:185/55x14:195/45x15 


7.0 with backing 
25 
185/60x14 
185/60x14 
2.4/22 
23/22 


Toe-in (+) / Toe-out mmh | [0? +107 [0 + 10] [0° + 10] p^ + 107 
E ge, 0°25) 20 405 + 20 4925 + 20' 0°25 + 20' 
— — 120 + 30 120 + 30' 1°20) + 30' 120 + 30' 


SE" (0°20' + 107 
— — Áu—— -1°30 + 10' 


[0*20' + 107 
-1930' + 10' 


[0*20' + 101] 
-1%30' + 10° 


[0°20 + 101] 
1°30! + 10' 


VOL 6 


Polo Classic / Caddy 1.9 D ` | Polo Classic / Caddy 1.9 TDi | Polo Classic / Caddy 1.9 TDi | Polo Classic / Caddy 1.9 TDi 
1995 to 2000 1997 to 2000 1997 to 2000 1998 to 1999 


Torque wrench settings 
Cylinder head - stage 1....................... 


DUTOT 


sassissareres4nesaonssen 


Ta 30 + 90* N 30 +90* N 30 + 90* N 30 + 90* N 


ee 65 +90°N 65 + 90° N 65 + 90? N 65 + 90° N 
aa 90 + 90° oiled N 90 + 90" oiled N 90 + 90° oiled N 90 + 90" oiled N 
OO TEE. 45 45 45 45 


Flywheel [driveplate] bolt..................... Nm 
——— 


60 + 90° N 60 + 90° N 60 + 90° N 60 + 90° N 


AER ENEE EES ENEE EE SEET 


re 

Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
UU c........... certe rette eos a i ITT 
Injection pump mounting bolts ........... 
Injector pipe unions ............................. 


Capacities 


E i 3.4 4,3 3.4 

— —— litres | 3.1 34 34 
Wrote litres | 5.7 filled for life 5.7 filled for life 5.7 filled for life 5.7 filled for life 

Beatles i WT WT WT WT 

COON SYSE beseer il litres | 5.5 5.5 SIS 55 


RIP ORO... oret irin ið i 45 45 45 45 


Notes 


Polo Classic / Caddy 1.9 TDi 1998 to 1999 
'With intercooler 


H19404 


1896 cm? 


- Not applicable, or information not 
available 


VOLKSWAGEN 


Beetle 1.9 TDi Golf / Jetta 1.6 D Golf / Jetta 1.6 D Golf / Jetta 1.6 TD 
1999 to 2000 1983 to 1992 1983 to 1992 1989 to 1992 


Engine type/code..................... sss ALH SOHC 66kW JP/A* SOHC 40kW JP/A* SOHC 40kW RA/SB SOHC Turbo 59kW 
Capacity (cm?) / cylinders......................... 1896 / 4 1588 / 4 1588 / 4 1588 / 4 
Compression ration / pressure ............ bar | 195/ 23.0/ 226.0 23.0 / 226.0 23.0 / 226.0 
Íardlsroutpubss=„ Sr A Nm | 210 0 0 0 
Oil pressure ................... idle [running] bar | [2.0 2000] [2.0] (2.0 @ 2000] [2.0 @ 2000] 
Oil temperature eiii Sëch, 2 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0.15 to 0.25' 0.15 to 0.25" 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0.35 to 0,45' 0.35 to 0.45" 0: Hyd. 
WOON Order sense renun 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position ............................. TBE TBE TBE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 14to1.6 
Fuel system 


85 87 87 87 
1.2 to 1.5 121015 121015 


EEPE mðr rpm | 860 to 940 850 + 100 850 + 100 850 + 100 
Maximum (no load) speed ................. rpm | 5200 5350 + 50 5350 + 50 5100 + 100 
Smoke test/opacity ..........,............. M1% | 20 20 20 20 

Static timing metho Ge. verma. Refer to wsm Plunger travel Rotor groove Plunger travel 
Timing dimension.............................. mm | _ 0.9 + 0.02 Dimension on pump SB: 0.9 + 0.02" 
Crankshaft position ........................ mm[] | _ [0] TDC [0+2] [0] TDC 

Turbo type / ref / pressure ................... bar | 1.7 to 2.2 bar @ 3000 rpm ` 0.64 to 0.72 bar 
Injection pump make .............................-- Bosch Bosch Bosch 
Injection pump part no... een VE 4/9 0460 494 147 VE4/9 0460 494 239 
Injector Make / type ...................... Bosch Bosch 
Vectorparbnom sO e 0432 217 083 - 0432 217 185 
InieetionHly/De s. o ee Indirect VE Indirect DPC Indirect VE 


Injection opening pressure, New [used]...bar 

Glow plugs 
Biscotti aid totae Bosch/Champion 

~~ ee 0250 201 032 / CH69 

Besoin cho CORN 11/12 


220 to 230 [200] 190 to 138 [120] 130 to 138 [120] 155 [140] 


Bosch/Champion 
0250 201 032 / CH69 
11/12 


Bosch/Champion 
0250 201 032 / CH69 
11/12 


Brakes 
minimum friction material thickness 
(———GPÓ€ 7.0 with backing 

E hen 7.5 with backing 

Tyres - Saloon / Hatch....................... j 195/65x15: 205/55x16 
3iEStete!/ Vane... n Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 
Front suspension / wheel alignment 


7.0 with backing 
28 
155x13: 175/70x13 


7.0 with backing 
25 
155x13: 175/70x13 


7.0 with backing 
25 
175/70x13: 185/60x14 


22124 2.0/1.8 2.0/1.8 20 /18 


Toe-in (+) / Toe-out (-)..................... mm [°] | [0* + 107 (0° + 10] (0° + 10] [0° + 10] 
LI a -33 + 30 -30' + 20' -30' + 20' -30' + 20' 
ET t 7°50’ + 30' 1°30’ + 30° 1°30' + 30° 1°30" + 30° 


[25' + 107 
1°27" + 10 


[25' + 157? 
-4°40 + 20? 


[25' + 15]? 
-1°40 + 20° 


Dër + 15°} 
1°40" + 201: 


VOL 8 


frið VOLKSWAGEN 


SC 


SS Ts 
pt y” Beetle 1.9 TDi Golf / Jetta 1.6 D Golf / Jetta 1.6 D Golf / Jetta 1.6 TD 
- BOOK 1999 to 2000 1983 to 1992 1983 to 1992 1989 to 1992 


Torque wrench settings 


Cylinder head - stage 1....................... Nm 40 40 40 
ius RR 60 60 60 
-— + 180° + 180° + 180° 
TM. Warm engine, + 90° Warm engine, + 90" Warm engine, + 90° 
; M vi After 1000km, After 1000km, After 1000km, 
—X—X—XÁ e + 90° + 90° + 90° 
bass dl 30 + 90° N Thread length 15mm: 45° Thread length 15mm: AN 30 + 180° N 
EE 65 + 90N 65 65 65 
Hasan Pone suo 120 « 90^ N Hexagon: 180° Hexagon: 180° Hexagon: 180* 
Ne cum 45 45 45 45 
—. 60 + 90° N 30 + 90° 30 + 90° 30 + 90° 
—X—Q vot 50 + 30 N 230 230 230 
———— 175N WSM WSM WSM 
——S 110 110 110 
QUNM... enean Nm 30 30 
Clutch pressure plate bolts ................. Nm 20 20 
Injection pump sprocket...................... Nm 45 45 
IST Nm 70 70 
Injection pump mounting bolts ........... Nm 25 25 


Injector pipe unions............................. 25 25 


Capacities 


Amo L —m : 3.5. 8.85 9: 4.5 35 8.85 >: 4.5 
——— : 1.5 [2.0] 1.5 [2.0] 
— i j 3.0 
—— SÉ AT: 0.75 
Coolifigisystem......-:99...............: litres | 6. i 6.5 
|o lm litres 55 


Notes 


Golf / Jetta 1.6 D 1983 to 1992 
'8.85 P>: 0: Hydraulic adjusters 
22.90 P: [420 2107] 

32.90 P: -1°30'+10' 

5JPA: 37kW 

‘Thread length 25mm: 30 + 90° 
512 point splined bolts: 90 + 180° 
Golf / Jetta 1.6 D 1983 to 1992 
18.85 P: 0: Hydraulic adjusters 
22.90 P: [20'«107] 

32.90 P: -1°30'+10' 

SPA: 37kW 

‘Thread length 25mm: 30 + 90° 
512 point splined bolts: 90 + 180° 
Golf / Jetta 1.6 TD 1989 to 1992 
'RA: 1.00+0.02 

22.90 >: [20'+10'] 

32.90 P: -1°30'+10' 

*12 point splined bolts: 90 + 180° 


H19404 


IN 


1588 cm? / 1896 cm? 


~ Not applicable, or information not 
available 


VOLKSWAGEN 


RK 3 / Jetta 1.6 D CAT Golf / Vento 1.9 TD Golf / Vento 1.9 D Golf / Vento 1.9 D 
K — to 1992 1991 to 1994 1991 to 1994 1995 to 1999 


Enginieitypeleodem...u..... eese 1V SOHC Turbo 44kW AAZ SOHC Turbo 55kW 1Y SOHC 47kW AEY SOHC 47kW 
Capacity (cm?) / cylinders......................... 1588/4 1896 / 4 1896 / 4 1896 / 4 
Compression ration / pressure ............ bar | 230/2260 22.5 / 26 to 34 22.5 / 26 to 34 19.5 / 26 to 34 
Torque e Nm | 0 150 124 124 
Oil pressure ................... idle [running] bar | [2.0 @ 2000] [2.0 € 2000] [2.0 € 2000] [2.0 @ 2000] 
OIlftemmiSerature" ,.. 7... meecusicenecrest tenes Hoal ec 80 80 80 
Valve clearances - inlet (mm. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0; Hyd. 
tee 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE TBE TBE 


Cooling system 

Thermostat opening temperature 87 
Radiator cap pressure ....... g 1.2 to 1.5 
Fuel system 


85 85 
1.4 to 1.6 1.4to 1.6 


85 
1.4 to 1.6 


depood ð ienn rpm | 850+30 900 + 30 900 + 30 900 + 30 
Maximum (no load) speed ................. rpm | 5350 + 100 5200 + 50 5200 + 50 5200 
Smoke test/opacity nn MIA 120 - 20 20 25 

Static timing lr e essercene Plunger travel Plunger travel Plunger travel Plunger travel 
Jimi en Son... IC. oem mm | 1.0 +0.02 0.8 + 0.02 0.9 x 0.02 0.9 + 0.02 
Crankshaft position ........................ mm [°] | [0] TDC 0 TDC 0 TDC 0 TDC 
Turbo type / ref / pressure ................... bar | 0.64 to 0.72 bar 0.6 to 0.83 bar e e 

Injection pump make ............................... Bosch Bosch Bosch Bosch 
lifectioPümp part no... o nro VE4/8 0460 484 027 VE4/9 R433 0460 484 286 VE4/9 R430 0460 484 046 VE 0460 404 989 
injector Make" type..........................—..... Bosch Bosch Bosch a 
Fee 0432 217 240 (432 217 244 0432 217 240 - 
ENC. ERRORI Indirect VE Indirect VE Indirect VE Direct VE 


Injection opening pressure, New eech, ber 
Glow plugs 


155 [140] 150 to 158 [140] 130 to 138 [120] 190 to 200 [170] 


Bosch 
0250 201 032 
115/12 


Bosch/Champion 
0250 201 032 / CH69 
11/12 


Bosch/Champion 
0250 201 032 / CH160 
115/8 


Bosch/Champion 
0250 201 032 / CH160 


Brakes 
minimum friction material thickness 


7.0 with backing 
25 
Tyres - Saloon / Hatch....................... i 175/70x13: 185/60x14 

la, EE Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van ......bar 
Front suspension / wheel alignment 


7.0 with backing 
25 
175/70x13: 185/60x14 
185/60x14 
2.1/1.9:2.0/1.8 
2.0/2.0 


7.0 with backing 
2.5 
175/70x13: 185/60x14 
185/60x14 
21/19:20/1.8 
2.0/2.0 


7.0 with backing 
208 
175/70x13: 185/60x14 
185/60x14 
2.1/19:2.0/1.8 
2.0/2.0 


2.0/1.8 


Toe-in (+) / Toe-out (-)........ mm P] | [0? + 107 [0° + 10] [0° + 107 [0° + 10] 
m —— -30' «20 -0930' + 20' -0°30 + 20 -0°30' + 207 
OB occ ee ee 1930' + 30' 145 + 30° 145 + 30' 145 + 30' 


Toe-in (+) / Toe-out (-)..................... [25' + 157 
E —— -1°40 + 20? 


[-20 + 10] 
-T30 + 10° 


[20 + 107 
-1%30' + 10' 


[-0%20' + 10] 
-1°30 + 10' 


VOL 10 


VOLKSWAGEN 


Golf / Jetta 1.6 D CAT Golf / Vento 1.9 TD Golf / Vento 1.9 D Golf / Vento 1.9 D 
EN JE" SS" E: 
Torque wrench settings 
Cylinder head - stage). Nm | 40N 
eant d 60 
S + 180° 
ai m Warm engine, + 90° 


emm After 1000km, 
— 4 90 


30 + 90° N 


— — 30 + 180° N 30 + 90° N 30 + 90° N 
a 65 65 + 90? N 65 + 90° N 65 + 90° N 
cn Hexagon: 180? 90 + 90^ N 90 + 90° N 90 + 90° 
Camshaft pulley bolt ........................... Nm } 45 45 45 45 


30 + 90° 
230 
WSM 
110 

30 

20 

45 


Flywheel [driveplate] bolt..................... Nm 
uu |  —————" Nm 
PEIUS uu crm omisi Nm 
Witeelimuts DONS «uuu... Nm 
SUMMER Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
UN OOO S... cor EEE, Nm | 70 
Injection pump mounting bolts ........... Nm | 25 
Injector pipe unions............................. 25 
Capacities 


60 + 90* N 
265 

WSM 

110 

25 

25 

45 

70 

25 

25 


30 + 90° N 60 + 90° N 


Bévsesavesseseoquesoquacesonvemeeeeeesesevees 


GOOliigiSuetem............ nne i 6.5 
Fou Ø Í á 55 Est: 60 


6.5 
| 55 Est: 60 


6.5 
55 Est: 60 


Notes 


Golf / Jetta 1.6 D CAT 1989 to 1992 
'2.90 9: [20'+10'] 

2.90 P>: -1930'+10' 

312 point splined bolts: 90 + 180” 


H19404 


1588 cm? / 1896 cm? 


— Not applicable, or information not 
available 


VOLKSWAGEN 


Golf / Vento 1.9 TD Golf / Vento 1.9 TD Golf / Vento 1.9 TDi Golf / Bora 1.9 SDi 
1995 to 1997 1994 to 1998 1996 to 1998 1998 to 2000 


Engine typelo0do..see oer rta AAZ SOHC 8V Turbo 55KW 1Z/ AHU SOHC 8V Turbo 66kW | AEN SOHC Turbo 8V 81kW AGP SOHC SDI 50kW 
Capacity (cm3) / cylinders........................ 1896 / 4 1896/4 1896 /4 1896 / 4 
Compression ration / pressure ............ bar | 225/2260 19.5 / 227.0 19.5/25 to 31 19.5/219.0 
die CU Le Nm | 150 200 235 133 
Oil pressure ................... idle [running] bar | [2.0] [2.0 € 2000] [2.0 @ 2000] [2.0 @ 2000] 
Oil temperature ........................2s1ussisaaii °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 


1-3-4-2 1-3-4-2 


TBE 


1-3-4-2 
TBE 


LE E, uae cte 1-3-4-2 
Nosd'cylitider positions vana: TBE 
Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ......................... 14101.6 
Fuel system 

Idle speed 900 + 30 860 to 940 900 + 30 


84 to 98 84 to 98 85 85 
1.410 1.6 1.4to 1.6 1.4 to 1.6 


875 to 1000 


Maximum (no load) speed 5200 + 100 5200 5200 5150 

Smoke test/opacity S 20 2.0 2.0 20 

Static timing method " Plunger travel Refer to wsm Refer to wsm 
Timing dimension , 07 x 0.02 ba Computer controlled 


Crankshaft position > TDC E 
Turbo type / ref / pressure 0.6 to 0.83 bar 1.5 to 1.65 bar € 3500 rpm 0.5 to 0.65 bar @ 3500 to 4000 
Injection pump make Bosch Bosch Bosch 
Injection pump part no VER 510 VER510 0460 404 986 
Injector Make / type Bosch Bosch 
Injector part no 0432 193 838 0432 193 838 
Injection type Indirect Direct VER Direct VER 
Injection opening pressure, New [used]...bar | 150 to 158 [2140] 190 to 200 [2170 190 to 200 {170} 
Glow plugs 
EN waite OR Bosch 
en TEESIEN, 0250 202 009 
ee r 11.5/12 


SDI 
190 to 200 [170] 


Bosch 
0250 202 009 
11/12 


Brakes 
minimum friction material thickness 
——— n 7.0 with backing 7.0 with backing 
kak. n 2.5 28 
Tyres - Saloon / Hatch....................... i 175/70x13:185/60x14:195/50x15 | 175/70x13:185/60x14:195/50x15 
sagte Met... n Size | 185/60x14:195/60x14:195/50x15 | 185/60x14:195/60x14:195/50x15 
Pressure - front / rear - Saloon / Hatch...bar | 2.1/1.9 Vento: 2.0/1.8 2.1/1.9 Vento: 2.0/ 1.8 
- Estate / Van. ber | 2.1: 1.8:2.1/2.1: 1.8:2.1 2/24:1.8/1.82.1/2.1 
Front suspension / wheel alignment 


7.0 with backing 
2.5 
175/70x13:185/60x14:195/50x15 
185/60x14:195/60x14:195/50x15 
2.1/1.9 Vento: 2.0/ 1.8 

2.4/2.4: 1.8/ 4.8:2.1 / 2.1 


7.0 with backing 
7.0 with backing 
185/60x14:195/50x15: 205/50x15 


Toe-in (+) / Toe-out (-).................... mm [2] | [09 + 101 [0° + 10] [O° + 10] W + 10] 
CC Ee -38' + 20) -36' + 20' -36' + 20 -30' + 30) 
—Á T ———n 1°50) + 30' 1°50) 30' 1°50" +30 7°40 230 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | [20 + 10] 
RR Lamento imer sc pl a -1°30 + 10 


[20 + 107 
1°30" + 10 


[20 + 10 
~1°30' + 10' 


D + 10] 
1°27’ £10' 


VOL 12 


VOLKSWAGEN 


Golf / Vento 1.9 TD Golf / Vento 1.9 TD Golf / Vento 1.9 TDi Golf / Bora 1.9 SDi 
1995 to 1997 1994 to 1998 1996 to 1998 1998 to 2000 


Torque wrench settings 
Cylinder head - stage 1....................... 


IM 


DUTOT 


————— 30 + 90° N 304 90° N 30 + 90° N 30 + 90° N 
puna n 65 + 90* N 654 90 N 654 90* N 65 + 90° N 
v... 90 + 120° N 90 + 120* N 90 + 120° N 120 + 90° N 
M ee 80 80 80 45 
E. 60 + 90° N 60 + 90° N 60 + 90° N 60 + 90° [80] N 
 — — 265 265 300, slacken, 50 + 30° 


—————HÁ WSM WSM 
——— 110 

CNIS ora an n Nm 25 
Clutch pressure plate bolts ................. Nm 25 
Injection pump sprocket...................... Nm 55 
NOROS S: E Nm 20 
Injection pump mounting bolts ........... Nm 25 
Injector pipe EE 25 
Capacities 
Eea O L E litres 
C aas a litres 
Automatic transmission .................... litres 
RRA ranana litres 
Sir er litres | 6.5 5.6 6.5 
Fo LEE 55 Est: 60 55 Est: 60 55 Est: 60 


H19404 


IN 
1896 cm? 


- Not applicable, or information not 
available 


VOLKSWAGEN 


Golf / Bora 1.9 SDi Golf / Bora 1.9 TDi Golf / Bora 1.9 TDi Golf / Bora 1.9 TDi 
1998 to 2000 1998 to 2000 1998 to 1999 1999 to 2000 


Eneine typeléótle..........seee enm mentes AQM SOHC SDI 50kW AGR/ALH SOHC 8V Turbo 66kW | AHF SOHC Turbo 81kW AJM SOHC 8V Turbo 85kW 
Capacity (cm?) / cylinders......................... 1896 / 4 1896 / 4 1896 / 4 1896 / 4 
Compression ration / pressure ............ bar | 19.5/219.0 19.5 / 25 to 31 19.5 / 25 to 31 18.0/ 219.0 
del T (o Ufo V cet Nm | 133 210 235 285 
Oil pressure ................... idle [running] bar | [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] 
lee Eege Zeg °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
PEON Order co ar Ipae ans 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position seent TBE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure .............. a 141016 - 
Fuel system 
Idi speed ua. eee erre DITE 


85 85 85 85 
1.410 1.6 1.4 to 1.6 1.4 to 1.6 


875 to 960 875 to 950 875 to 950 


- 


Maximum (no load) speed ................. rm |. 4800 to 5200 4800 to 5200 4800 to 5200 
Smoke test/opacity .................. Mi% | 20 20 20 20 
Static timing method............................... Refer to wsm Refer to wsm Refer to wsm Refer to wsm 


Eeer mg Computer controlled Computer controlled Computer controlled 


pussosesusuesseososeesen 


ee — 1.7 to 2.2 bar @ 3000 rpm 
m——— Bosch 


1.7 to 2.2 bar’ 3000 rpm 
Bosch 


Injection pump part no... eee VE 

Injector Make / type ................... 2... $ 

eege, enaa ae " 

ASELOM e Direct VE Direct Direct Pump Injector 


Injection opening pressure, New Lee, bar 
Glow plugs 
CO meto tss Champion 
BEE nice, CH171 
NIU III esit 11/ 


190 to 200 [2170] 190 to 200 [2170] 190 to 200 2170} 


Champion 
CH171 
117 


Champion 
CH171 
11/ 


Brakes 
minimum friction material thickness 
ee 7.0 with backing 7.0 with backing 

eas arama se TIE 7.0 with backing 7.0 with backing 

Tyres - Saloon / Hatch ....................... i 185/60x14:195/50x15: 205/50x15 | 185/60x14:195/50x15: 205/50x15 
SEMENN anna Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Von... bar 
Front suspension / wheel alignment 


7.0 with backing 
7.0 with backing 
185/60x14:195/50x15: 205/50x15 


7.0 with backing 
7.0 with backing 
195/65x15: 205/60x15:205/55x15 


2.0/1.8 | 19/19 


Toe-in (+) / Toe-out H. [0 + 101 [O° + 10] p^ + 101 (0° + 107 
Cet -30 +30’ -30' + 30' -30' «30 -30' + 30' 
— OR M T AQ 230 7°40) + 30' T4) 230 T4) £30 


Dir + 107] 
-1927' + 10' 


[20' + 107 
1°27 £0 


[20' + 10] 
VR 


[20 + 107] 
41°27’ + 10' 


VOL 14 


VOLKSWAGEN 


Golf / Bora 1.9 SDi Golf / Bora 1.9 TDi Golf / Bora 1.9 TDi Golf / Bora 1.9 TDi 
1998 to 2000 1998 to 2000 1998 to 1999 1999 to 2000 


Torque wrench settings 
Cylinder head - stage 1... 


HZH 


DUTOT 


eu 30 + 90^ N 


30 + 90? N 30 + 90? N 30 + 90 N 


E EN... codd 65 + 90* N 65 +90* N 65 + 90* N 65 + 90* N 
Crankshaft pulley bot... Nm | 120+90°N 120 + 90° N 120 + 90 N 120 + 90° N 
Camshaft pulley Dot. Nm | 45 45 45 100 
Flywheel [driveplate] bolt..................... Nm | 60 + 90* [80] N 60 + 90? N [30] 60 + 90" N 60 + 90° N [30] 
ET .. «cree eet eraot Nm | 300, slacken, 50 + 30° 300, slacken, 50 + 30° 300, slacken, 50 + 30° 300, slacken, 50 + 30° 


175 
120 


175 
120 
15 
20 


Iw Nm 
Wheel nuts / bolts ............................... Nm 
ee Nm 
Clutch pressure plate bolts ................. Nm 


20 + 90° N 


Injection pump sprocket......................Nm 20 +90° N 20 + 90° N 
Men Ness Nm | 20 20 P 
Injection pump mounting bolts ........... Nm | 25 25 25 
Injector pipe unions........................... 25 25 25 


Capacities 
Engine oilh &filter....... eros... litres 
tence NM T litres 
Automatic transmission .................... litres 
BNA litres WT Auto: 0.75 
ee eee litres 6.0 
BUTS BRI arret 55 


45 
20 
3.0 


45 
20 
3.0 
WT Auto: 0.75 
6.0 
55 


Notes 


Golf / Bora 1.9 TDi 1999 to 2000 
‘4motion: 2.6 
*4motion: 1.0 Haldex coupling: 0.25 (drain and refil) 


- Not applicable, or information not 
available 


VOL 15 


o VOLKSWAGEN 
SS 
SS Passat 1.6 TD Passat 1.9 D Passat 1.9 TD CAT Passat 1.9 TD 
atk. 1988 to 1992 1989 to 1993 1991 to 1993 1993 to 1996 


Engine 
Engine type/code........ nens RA / SB SOHC Turbo 59kW 1Y SOHC 50kW AAZ SOHC Turbo 55kW AAZ SOHC Turbo 55kW 
Capacity (cm?) / cylinders......................... 1588/4 1896 / 4 1896 / 4 1896 / 4 
Compression ration / pressure ............ bar | 23.0/26 to 34 23.0 / 226.0 22,5 / 26 to 34 22.5 / 26 to 34 
Teater Pul. E Nm | 0 0 150 150 
Oil pressure ................... idle [running] bar | [2.0 @ 2000] [2.0 € 2000] [2.0 @ 2000] [2.0 @ 2000] 
Oilitemperature;. «st °C | 80 80 80 80 
Valve clearances - inlet (mm)... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
Il eee ee Re 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No:xlfcvlindeDOSIti On e scs TBE TBE TBE 


Cooling system 
Thermostat opening temperature ......... eG 
Radiator cap pressure ......................... 1.2 to 1,5 
Fuel system 
TT rpm | 900: 30 900 + 30 
Maximum (no load) speed ................. rom | 5100 «50 5050 + 100 
Smoke test/opacity ........................ M1% | 25 20 

tat Gat MIMGIMEthO Fs Plunger travel Plunger travel 
Timing dimension................................ mm | SB: 0.9 + 0.02' 1.0 + 0.02 0.9 + 0.02 
Crankshaft position ........................ mm fl | [0] TDC [0] TDC [0] TDC 
Turbo type / ref / pressure ................... bar | 0.63 to 0.83 bar P 0.6 to 0.83 bar 
Injection pump make ................................ Bosch Bosch Bosch 
Injection pump part no.............................. VE4/9 VE4/8F VE4/9 R420 
Injector Make / type i Bosch Bosch Bosch 


87 to 102 
1.3 to 1.5 


87 87 87 
1.2 to 1.5 1.2 to 1.5 


900 + 30 

5200 + 100' 
2.0 

Dial gauge 

0.9 + 0.02 

[0] TDC 

0.6 to 0.83 bar 
Bosch 

VE R420 
Bosch 


900 + 30 
5050 + 100 
2.0 

Plunger travel 


POTTER a ss ass i aa 0432 217 165 0432 217 210 0432 217 232 0432 217 232 
Luet Indirect VE Indirect VE Indirect VE Indirect 
Injection opening pressure, New [used]...bar | 155 [140] 130 to 138 [120] 155 [140] 150 to 158 [140] 


Glow plugs 
Nec Bosch/Champion 
——————— 0250 201 032 / CH69 

11/12 


Bosch/Champion 
0250 201 032 / CH69 


Bosch/Champion 
0250 201 032 / CH69 
115/8 


Bosch/Champion 
0250 201 032 / CH160 
e 115/8 
Brakes 
minimum friction material thickness 
7.0 with backing 
2.5 
Tyres - Saloon / Hatch....................... i 185/65x14: 195/60x14 
E aita Size | 185/65x14: 195/60x14 
Pressure - front / rear - Saloon / Hatch...bar | 2.0/2.0 
- Estate / Van. bar | 2.0/2.0 


7.0 with backing 
25 
185/65x14: 195/60x14 
185/6514: 195/60x14 
2.0/2.0 
2.0/2.0 


7.0 with backing 
25 
185/65x14: 195/60x14 
185/65x14: 195/60x14 
2.0/2.0 
2.0/2.0 


7.0 with backing 
25 
185/65x14:195/60x14:205/50x15 
185/65x14:195/60x14:205/50x15 
24421 
20/20 


Toe-in (+) / Toe-out (-)..................... (0° + 10") 
V ac Mmm -1°20' + 20' 
(pastori a cocta 1°40 + 30’ 


[0° + 10] 
-1%20' + 20 
140 + 30' 


[0° + 10] 
-1720' + 20° 
140 + 30' 


[0? + 107 
“1°20 + 20' 
140 + 30' 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [^] | [25 + 157 
DNE anni EE ~1°40' + 20” 


[5 + 18] 
-1°40 + 207 


De + 15] 
-1°40 + 20” 


[20' + 10] 
-P30 + 10° 


VOL 16 


VOLKSWAGEN 


Passat 1.6 TD Passat 1.9 D Passat 1.9 TD CAT Passat 1.9 TD 
1988 to 1992 1989 to 1993 1991 to 1993 1993 to 1996 


Torque wrench settings 


Cylinder head - stage 1 .................,..... Nm | 40N 40N 40N 
e. 60 60 60 
i aima + 180° + 180° + 180° 
— Warm up Warm up Warm up 


Ret * 90? 
—— + 90% 


+ 90° + 90° 


30 + 90° N 30 + 90° oiled N 


E OE Rood 30 + 180^ N 30 + 90° N 
ea e 65 65 65 65+90°N 
A — 180 90 + 180° 90 + 180° N 90 + 90° oiled N 
„m (27 45 45 45 45 
— 30 + 90° 30 + 90° 30 + 90° 60 N 
——— nun 265 265 265 265 
ee WSM WSM WSM WSM 
Wieellmutsv/ bells! .........:.... nus... Nm | 110 110 110 110 
e eese Nm | 30 30 30 25 
Clutch pressure plate bolts ................. Nm | 20 20 20 20 
Injection pump sprocket...................... Nm | 45 45 45 45 
VINNU ES oeste Nm | 70 70 70 70 
Injection pump mounting bolts ........... Nm | 25 25 25 25 
Injector pipe unions............................. 25 25 25 25 


Capacities 


ITT 


Automatic transmission .................... 

BIN... litres 
Cooling system... l nan litres 
EIK TT litres 


Notes 


Passat 1.6 TD 1988 to 1992 
'RA: 1.0 + 0.02 

*Chassis no. 31LE222 111 or 31LB108 393 P>: 
[20'+10'] 

*From chassis no. 31LE222 111 or 31LB108 393: - 
130210 

*After 1000km 

‘Double hex bolt: 90 + 180° 

Passat 1.9 D 1989 to 1993 

‘Chassis no. 31LE222 111 or 31LB108 393 P: 
[20'+10'] 

?From chassis no. 31LE222 111 or 31LB108 393: - 
1°30'+10' 

Passat 1.9 TD CAT 1991 to 1993 

‘Chassis no. 31LE222 111 or 31LB108 393 P: 
[2010] 

*From chassis no. 31LE222 111 or 31LB108 393: - 
1°30'+10' 

Passat 1.9 TD 1993 to 1996 

12 piece injection pump sprocket: 50502100 


H19404 


IN 
1588 cm? / 1896 cm? 


- Not applicable, or information not 
available 


VOL 17 


VOLKSWAGEN 


Passat 1.9 TDi Passat 1.9 TDi Passat 1.9 TDi Passat 1.9 TDi 
Nu 1993 to 1996 1997 to 2000 1997 to 2000 1997 to 1999 


Engine 
Eiigirie type/code.................. eee 1Z SOHC Turbo 66kW AHU SOHC Turbo 66kW AHH SOHC Turbo 66kW AEN SOHC 8V Turbo 81kW 
Capacity (cm?) / cylinders......................... 1896 / 4 1896 / 4 1896 / 4 1896 / 4 
Compression ration / pressure ............ bar | 195/2270 21.0/219.0 19.5 / 219.0 19.5 / 219.0 
[oret ee ES Nm | 202 202 210 235 
Oil pressure „essees idle [running] bar | [2.0 € 2000] 1.010 2.5 [3.0 to 5.0] [2.0 @ 2000] 1.0 to 2.5 [3.0 to 5.0] 
OlldempeFalure. ........... raesent °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
Jine tion Torte, Letter capte tures ttn 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
NOTIONE DG stion Seesen TBE TBE 


Cooling system 
Thermostat opening Temperature °C | 87 to 102 
Radiator cap pressure ......................... 1.3 to 1.5 
Fuel system 


85 85 85 
1.3 to 1,5 1.4 to 16 121015 


eer tesa RUN rpm | 900+ 40 780 to 900 795 to 910 835 to 910 
Maximum (no load) speed ................. rpm | 5050 5200 5100 4800 to 5200 
Smoke test/opacity ........................ M'!96 | 20 20 20 20 
SENECA Ea aaron ctos Refer to wsm Refer to wsm Refer to wsm Plunger travel 


JEE, enne nose mm 0.70 + 0.02 


Crankshaft position ........................ mm [°] 


Turbo type / ref / pressure ................... bar | 0.5 to 0.65 bar @ 3500 rpm 4 1.8 to 2.05 bar @ 3000 rpm 

Injection pump make ................................ Bosch Bosch 

Injection pump part np... VE R510 " 

Injector Make / type ......................... e Bosch Bosch 

PRENDI EEN 0432 193 838 2 " » 
ISO ceste unici a un Direct EDC VE Direct Direct EDC Direct EDC 


Injection opening pressure, New use ber 

Glow plugs 
LT. a, Bosch Bosch 

mco t mm 0250 202 009 0250 202 022 

"aee 115/8 115/8 


180 to 200 [170] 190 to 200 [170] 220 to 230 [200] 190 to 200 [170] 


Bosch 
0250 202 022 
115/8 


Brakes 
minimum friction material thickness 
j—— 7.0 with backing 

DEN... emm... 0 25 

Tyres - Saloon / Hatch....................... | 185/65x14:195/60x14:205/50x15 | 195/65x15: 205/60x16:205/55x16 
DC A MMC Size | 185/65x14:195/60x14:205/50x15 | 195/65x15: 205/60x16:205/55x16 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 


7.0 with backing 
7.0 with backing 
195/65x15; 205/60x15 
195/65x15: 205/60x15 
24424 
A Win 


195/65x15: 205/60x16:205/55x16 


2.0/2.0 


Toe-in (+) / Toe-out (-)..................... [0° + 10"] 0°10’ + 207 [-010 + 2] (0^10 + 201 
Cile EE ee -1°20' + 20’ -0°25 + 25’ Sport -0*40'+25' -0°25' + 25° -0°25 + 25’ Sport: -0°40'+25' 
CES NE ee NM reper 1°40’ + 30’ 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)................... mm [°] | [20 + 107 
MEE... ` -1"30' + 10' 


[0*20' + 10] 
-1°30 + 20 


Hat + 107 
-1°30 + 20 


[0°20 + 101] 
1°30’ + 20' 


VOL 18 


Passat 1.9 TDi Passat 1.9 TDi Passat 1.9 TDi 
1993 to 1996 1997 to 2000 1997 to 2000 


Torque wrench settings 
Cylinder head - stage 1....................... 


Passat 1.9 TDi 
1997 to 1999 


DIDIT 


Patesesoseceeesaevreeetee 


— —À 30 + 90° oiled N 


30«9*N 30 +907 N 30 + 90 N 


09. 65 + 90* N 65 + 90* N 65 + 90° N 65 + 90° N 
Crankshaft pulley bolt ......................... Nm | 90 + 90° oiled N 90 + 90° N H 90 + 90* N 
Camshaft pulley bolt ........................... Nm | 80 45 45 45 
Flywheel [driveplate] bolt..................... Nm | 60N 60 + 90* N 60 + 90° N 60 + 90" N 
ee Nm 115 + 180°N M16: 140+ 180°N 1 115 + 180°N M16: 190 + 180° 115 + 180°N M16: 140 + 180°N 
PN Sea Amrn WSM WSM WSM 

 — 120 120 120 

a Nm 15 15 15 
Clutch pressure plate bolts ................. Nm 20 20 20 
Injection pump sprocket...................... Nm 45 20+90°N 45 
.. omo oit Nm A 20 20 
Injection pump mounting bolts ........... Nm 25 25 25 
Injector pipe unions............................. 25 25 25 


Capacities 


43 
Bess oat eee eren iere i i : 2.25 
35 
He oos i WT AT: 0.75 
Cooling system T5 

Fjal ———-——-—-—""A« | 62 


IN 
1896 cm 


- Not applicable, or information not 
available 


VOL 19 


NSR 77 
wel DES Passat 1.9 TDi Passat 2.5 TDi Sharan 1.9 TDi - | Sharan 1.9 TDi 
disk 1999 to 2000 1999 to 2000 1995 to 2000 1999 to 2000 


Engine 
EHNEtypelGOde:.... uerit 


on VOLKSWAGEN 


AJM SOHC 8V Turbo 85kW AFB DOHC 24V Turbo 110KW — | 1Z/ AHU SOHC 8V Turbo 66KW | ANU SOHC 8V 66kW 


Capacity (cm?) / cylinders......................... 1896 / 4 2496 / 6 1896 / 4 1896/4 
Compression ration / pressure ............ bar | 180/2190 195/2240 21.0/219.0 18.0/ 219.0 
(EIER litem eg, Nm | 285 310 202 240 
Oil pressure ................... idle [running] bar | [2.0 @ 2000] 0.8 [2.0 @ 2000} (2.0 @ 2000] [2.0 @ 2000] 
OltempefatUl GU... runs corce vorne °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... | 0 Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
Injection ordenes: ooo. cons 1-3-4-2 1-4-3-6-2-5 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE TBE TBE 


Cooling system 
Thermostat opening temperature 85 87 

Radiator cap pressure | 1.41016 1.4to 1.6 
Fuel system 
feele oec Bor tenete rpm 
Maximum (no load) speed ................. rpm 
Smoke test/opacity ........................ M1% 
Static timirgmethod...........—..—.. e 
le mm 
Crankshaft position ........................ mm [°] 


85 to 105 
1410 1.6 


85 to 105 
1.2 to 1.5 


800 to 940 
4800 to 5200 
20 

Refer to wsm 


680 to 860 
4500 to 5500 
20 

Refer to wsm 


Refer to wsm 


Turbo type / ref / pressure ................... bar | 1.7 to 2.2 bar at 3000rpm ` 0.5 to 0.65 bar @ 3500 rpm 

Injection pump make ................................ Bosch 

Injection pump part no................. ss VER510 

Injector Make / type ...............................- Bosch 

olor Da DO MERI enin rersssgagnrn sannan d A 0432 193 838 p 

WN SCTOMMY EE Direct Pump Injector EDC Direct EDC Direct VER Direct unit injector 


Injection opening pressure, New [used]...bar 
Glow plugs 
RE er a TITRE TITIO Bosch 

ME E sco tet 0250 202 009 


dassesressasavascazacoasaverseceseeus 


190 to 200 [170] 180 to 190 [160] 190 to 200 [170] 190 to 200 [170] 


Brakes 
minimum friction material thickness 
Ne nouns. ceci l í 7.0 with backing 
built omma ER i ; 7.0 with backing 

Tyres - Saloon / Hatch....................... i 
m. 0-12 7-:] MN. Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van ......bar 


7.0 with backing 
7.0 with backing 


195/65x15:205/60x15:215/60x15 | 195/65x15:205/60x15:215/60x15 


2.6 / 2.6: 2.8 / 2.8: 2.8 /2.6 28 / 2.8; 2.8 / 2.8: 2.8 /2.6 


Toe-in (+) / Toe-out (-)..................... [0°10 + 207] 
EL UL V I. Ee -0*25' + 25’ Sport: -0°40'+25' 
Lo | c gentes. NON ROE. ie 


[0°10 + 201] 
-0°25' + 25' Sport: -0°40'25" 


[10° + 207 
- + 45° 
3°20’ + 40’ 


[10 + 20] 
-20 + 45’ 
3°20" + 40° 


[0°20 + 107] 
-1930' + 20’ 


[0*20' + 107] 
-1°30 + 20' 


[10' + 25'] (not Nivomat) 
-20' + 30' (not Nivomat) 


[10' + 257 (not Nivomat) 
-20 + 30' (not Nivomat} 


VOL 20 


Passat 1.9 TDi Passat 2,5 TDi Sharan 1.9 TDi Sharan 1.9 TDi 
1999 to 2000 1999 to 2000 1995 to 2000 1999 to 2000 


Torque wrench settings 
Cylinder head - stage 1....................... Nm 40N 
m 60 


ie co m 4 90* 
ERE + 90? 


DID 


-— M eg 30 + 90 N 
MC lll. 65 + 909 N 
Crankshaft pulley bolt ........................ Nm | 120+90°N 
Camshaft pulley bolt ...........................Nm | 100 
Flywheel [driveplate] boit..................... Nm | 60-« 90^ N [60 + 90? N] 60 + 180? N [60 + 90° N] 
MCNAIR lð 115 + 180°N M16: 140 + 180°N | 115 + 180°N M16: 140 + 180*N | 150+90°N 
run WSM 200 N 
mee cce 140 

DOMINUS eue ee eene orent Nm 20 

Clutch pressure plate bolts ................. Nm 25 
Injection pump sprocket...................... Nm 55 

llle GtOIS:......... eme nsi Nm 20 
Injection pump mounting bolts ...........Nm 25 
Injector pipe unions............................. Nm 25 
Capacities 
Eriginecil Sëffer litres 
DOE. oun litres 
Automatic transmission .................... litres 
Edegem Even litres | WT AT: 0.75 
Gooling system...............—.....—........- litres | 7.0 

(ooo o MI c PEU j 62 


30 + 90* N 
65 + 90° N 
120 + 90^ N 
100 

60 + 90* N 
150 + 90° N 
200 N 

140 

15 


30 + 90° N 
65 + 90° N 
90 + 90° N 
80 

60 + 90° N 


30 + 90° N 
WSM 

200 + 180° N 
75 


3.8 
2.25 
3.5 


6.8 2 heat exchangers: 8.6' 
70 


170 


Notes 


Sharan 1.9 TDi 1999 to 2000 
‘Two heat exchangers and additional water heater: 
9.2L 


1896 cm? 
H22752 


2496 cm? 


- Not applicable, or information not 
available 


VOL 21 


LÀ 


SR 72; 
Eon uel Sharan 1.9 TDi Caddy 1.6 D Caddy Pick-Up 1.9 D Taro 2.4 D 4x4 
BOOK 1996 to 2000 1985 to 1992 1997 to 2000 1989 to 1994 


Engine 


doi VOLKSWAGEN 


Ef type/codo.......nerrn nene AFN SOHC 8V Turbo 81kW JK SOHC 40kW AEF SOHC 47kW 2L OHC 61KW 
Capacity (cm?) / cylinders......................... 1896/4 1588/4 1896 / 4 2446/4 
Compression ration / pressure ............ bar | 19.5/25 to 31 | 23.0 / 228.0 22.5 / 226.0 222/2200 
'lOFG Ue ROT DUO... ... steinur Nm | 235 0 124 0 
Oil pressure ................,.. idle [running] bar | [2.0 @ 2000] [2.0 € 2000] [2.0 € 2000] (3.0 to 5.5 @ 3000] 
Lulu ee °C | 80 80 80 80 

Valve clearances - inlet (mm)................... 0; Hyd. „1 0.25 H 0: Hyd. 0.20 to 0.30 

- exhaust (mm) .............. 0: Hyd. 0.45 H 0: Hyd. 0.40 to 0.50 
Injection order ........... au. REM 1-3-4-2 1-3-4-2 1-3-4-2 1-3-4-2 
No. 1 cylinder position .............................. TBE 


Cooling system 
Thermostat opening temperature ......... AG 
Radiator cap pressure ec bar 
Fuel system 


87 88 84 to 90 
121014 


85 to 105 
141016 


Idle speed ............... E, rpm | 90040 850 + 30 920 to 960 

Maximum (no load) speed ................. rpm | 5200 5350 + 50 4950 to 5150 E 

Smoke test/opacity ............ = M1% | 20 20 25 25 

Static timing meth Tad... Refer to wsm Plunger travel Refer to wsm Plunger travel 
Timing dimension.............................. mm | _ 0.9 + 0.02 0.54 to 0.66 
Crankshaft position ........................mm [?] [0] TOC [0] TDC 


Turbo type / ref / pressure ................... bar | 0.5 to 0.65 bar @ 3500 rpm 


Injection pump make ................................ Bosch Bosch Nippon Denso 
Injection pump part no... VER 510 ` .| VE4/9 0460 494 052 J22 100 547 5 or 547 60 
Injector Make / type .................................. " Bosch Nippon Denso 
REENEN Lu LA A b il 0432 217 084 Pc DN4PD57 
"EE Direct VER Indirect VE Indirect DPC Bosch type 


Injection opening pressure, New sech bor 
Glow plugs 


190 to 200 [170] 130 to 138 [120] 130 to 138 [120] 151 [145] 


Bosch 
0250 202 022 
11.5/8 


Bosch Bosch/Champion 
0250 202 009 0250 201 032 / CH69 
11/12 11/12 


Brakes 
minimum friction material thickness 
Me M V 7.0 with backing 
Ee TEN RM 7,0 with backing 

Tyres - Saloon / Hatch....................... 
etel Vk E Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van. bar 


7.0 with backing 
3.5 Riveted: 5.0 


7.0 with backing 
25 


195/85x15:205/60x45:215/60x15 | 165x13 165/701 


26/28:28/28:28/26 20/20 


[10 + 207] 
-20 + 45° 
220 + 40 


[-15' +10 -15] 
20' + 30' 
1°50" + 20° 


[0910 + 10] 
4930 + 30' 
1°20) + 48' 

11°45? + 45 


30210 
30 + 30" 
1°10’ + 30' 
12%5' + AN 


[10' + 25" (not Nivomat) 
-20' + 30' (not Nivomat) 


(PEL 
0 t0 


(0*20' + 10] 
1°30' + 10° 


VOL 22 


RSS 
"ge KI Sharan 1.9 TDi Caddy 1.6 D Caddy Pick-Up 1.9 D 
‘BOOK 1996 to 2000 1985 to 1992 1997 to 2000 


Torque wrench settings 
Cylinder head - stage 1................. sone NM r Mt1 hex: 50° 
— & 70 
Bb, oid 90 
puo TN. Warm up, 90 
INN After 1000km: 
Slacken 30°, 90 


Taro 2.4 D 4x4 
1989 to 1994 


Big-end bearings............ UR Nm | 30« 90 N Thread length 15mm: 45 N 30 + 90° N 
Main Deal ftis... coeveces serene Nm | 65+90°N 65 65 + 90° N 
Crankshaft pulley bolt ......................... Nm | 90+90°N Hexagon: 80° 90 + 90° oiled N 
Camshaft pulley bolt ........................... Nm | 80 45 20 + 90° N 
Flywheel [driveplate] bolt..................... Nm | 60 90^ N 30 + 90° 60 + 99? N 
SL NN 150 + 90° N 300 


a e oo 07 | WSM 
| —— 110 


Injection pump sprocket...................... 
HEGGA, Nm 


Injection pump mounting bolts ........... 
Injector pipe unions............................. 


Capacities 


/— sail 45 
ONU CT O. i : 1.5 [2.0] 


let 3 7.0 2 heat exchangers: 9.0 
BEN ELS j 70 


Notes 


Caddy 1.6 D 1985 to 1992 
'M12 splined socket bolt: 40, 60, 75 + 180° Warm up, 
+ 90°, After 1000km: + 90° 

“Thread length 25mm: 30 + 90° 

*Durlock M12: 150. Durlock M14: 200 

Taro 2.4 D 4x4 1989 to 1994 

'W56 type: 3.0. Transfer box: 1.6 

Dear 2.2. Independent front suspension: 1.6 


H19404 


1588 cm? / 1896 cm? / 2446 cm? 


- Not applicable, or information not 
available 


VOLKSWAGEN 


Transporter/Caravelle 1.6 TD Transporter 19D Transporter 1,9 TD Transporter/Caravelle 2.4D 
1984 to 1992 1990 to 1992 1992 to 2000 1991 to 1998 


Engine type/code.................................... JX SOHC Turbo 51kW 1X SOHC 45kW ABL SOHC Turbo 50kW AAB SOHC 10V 57kW 
Capacity (cm) / cylinders ......................... 1588/4 1896 / 4 1896 / 4 2370/5 
Compression ration / pressure ............ bar | 230/2280 22.5 / 226.0 22.5 / 226.0 23.0/ 226.0 
PRIUS, COMIN, MR Nm | 0 0 140 164 
Cil pressure rm idle [running] bar | [1.1 @ 2000] [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] 
MONAT irreais °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0.15 to 0.20 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0.35 to 0.45 0: Hyd. 0: Hyd. 0: Hyd. 
Injection order ....................... Um 1-3-4-2 1-3-4-2 1-3-4-2 1-2-4-5-3 
No. 1 cylinder position... ee TBE TBE 


Cooling system 
Thermostat opening temperature ......... °C 
Radiator cap pressure ............... me 091012 
Fuel system 


87 to 102 
1.2 to 1.5 


85 87 87 
12101.5 1210 1.5 


dib peed T. geg oem... a rpm | 820450 850 + 30 850 + 30 850 + 50 
Maximum (no load) speed ................. rpm | 5100 + 100 4800 x 100 4800 + 100 4800 
Smoke test/opacity ....................... M1% [20 .. 20 20 20 
Static timing method................................. Plunger travel Plunger travel Plunger travel Dial gauge 
„Timing dirmerglon mm | 0.9+0.02 ` 1040.02 1.0 + 0.02 1.0 + 0.02 
Crankshaft position ........................ mm [°] | [0] TOC [0] TDC [0] TOC [0 TDC] 
" Turbo type / ref / pressure ................... bar | 0.62 to 0,72 bar - 0.6 to 0.83 bar " 
Injection pump make ........................ Bosch Bosch Bosch Bosch 
Injection pump part no... VE 4/9 0460 494 152 VE4/8 R357 VE 4/8 R357 VE 5/8 L358 
Injector Make / type .................................. Bosch Bosch Bosch Bosch 
DEER, getrei eeneg 0432 217 078 0432 217 198 0432 217 198 0432 217 198 
JO EE Indirect VE Indirect VE Indirect VE Indirect VE 


Injection opening pressure, New [used]...bar | 155 [140] 130 to 138 [120] 155 to 163 [140] 130 to 138 [120] 


Glow plugs 
um. g m Bosch/Champion 
enc t e 0250 201 032 / CH69 


1 Bosch/Champion 
0250 201 032 / CH160 
11/12 


Bosch/Champion 
0250 201 032 / CH160 
11/8 


Bosch/Champion 
0250 201 032 / CH160 
11/12 


Brakes 
minimum friction material thickness 

NE Loto j 7.0 with backing 
2.5 


7.0 with backing 
25 


Tyres - Saloon / Hatch 4 

- Estate / Van... i 185x14 
Pressure - front / rear - Saloon / Hatch...bar | _ 

- Estate / Ven. ber | 30/37 

| Front suspension / wheel alignment 


185x14: 195/70x15 185x14: 195/70x15 195/70c15:205/651521 5/65x15 


33/ 3.8' 3.3/3.8! 2.6 / 3.4. 215/65: 2.4/3.0 


Toe-in (+) / Toe-out (-)..................va mm [°] | 20235 Group 1 & 2: [40' + 20°F Group 1 & 2: [40' + 207] Group 1 & 2: [20 20 
CHE c ert 0x30 Group 1 & 2: 35' + 20" Group 1 & 2: 35' + 20” Group 1 & 2: 15:20" 
llo I ME CHE ssl 719219 Group 1 & 2: 1°40’ + 20 Group 1 & 2: 1940 + 30’ 140230 Group 4: 1950'+30” 


[0° + 201 
-30' + 30’ 


Group 1: DO + 207} 
Group 1: -30' + 305 


Group 1: [20' + 20") 
Group 1: -30' + 305 


Group 1 & 3: [20:20 
Group 1 & 3: -30'+30' 


VOL 24 


VOLKSWAGEN 


Transporter/Caravelle 1.6 TD | Transporter 1.9 D Transporter 1.9 TD Transporter/Caravelle 2.4D 
1984 to 1992 1990 to 1992 1992 to 2000 1991 to 1998 


Torque wrench settings 
Cylinder head - stage 1 


M11 hex: 50' 

70 

90 

Warm up, 90 

After 1000km, 

Slacken 30°, 90 ø 
Thread length 15mm: 45? 30 + 90" N 
65 65 
Crankshaft pulley bolt M14: 180° 90 + 90° 
Camshaft pulley bolt 45 45 
Flywheel [driveplate] bolt 30 « 90" 30 + 90? 
Front hubs 

Rear hubs 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


Cooling system 
Fuel tank 


Notes 


Transporter / Caravelle 1.6 TD 1984 to 1992 

'M12 splined socket bolt: 40, 60, 75 + 180* Warm up, 
+ 90°. After 1000km: + 90° 

‘Thread length 25mm: 30 + 90° 

M12: 150. M14 12 point : 90 + 180° 

Transporter 1.9 D 1990 to 1992 

"195/70x15: 2.6 / 3.4 

*Group 3: [30 220]. Group 4: [20'+207] 

*Group 3: 20'20’. Group 4: 10'220' 

‘Group 2: 6'+20', Group 3: 20'+20'. Group 4: 24'+20' 
SGroup 2: 0+30'. Group 3: -30'+30'. Group 4: - 
40'+30' 

Transporter 1.9 TD 1992 to 2000 

1195/70x15: 2.6 / 3.4 

*Group 3: DO + 207]. Group 4: DO + 207] 

*Group 3: 20' + 20’. Group 4: 10' + 20’ 

‘Group 2: 6' + 20’. Group 3: 20' + 20". Group 4: 24’ + 20' 
*Group 2: 0° + 30’. Group 3: -30' + 30’. Group 4: - 
40'x 30 

Transporter/Caravelle 2.4D 1991 to 1998 

'Coolant temperature sender plug blue 2 pin 
disconnected 

*Group 3: [1020]. Group 4: [0:20"] 

*Group 3: 0:20", Group 4: -10'+20' 

‘Group 2: 6220". Group 4: 24'£20' 

‘Group 2: 0:30". Group 4: -40'+30' 

*Replace with fully threaded shank bolts: 65 + 90" 


1588 cm? / 1896 cm? 


40N 

60 

+ 180° 
Warm up 
+ 90° 


30 + 90° N 30 + 90^ N 
65N 65° 
90 + 90° N 460 
45 85 
30+90°N ` 30 + 90° N 
150 + 90° N 
200 
160 
30 
20 
100 Pump end: 50 
70 
20 
25 


55 

25 4430 

3.5 

WT AT:1.15 4x4: 1.0 
9.0 

80 


H19404 


2370 cm? 


— Not applicable, or information not available 


VOL 25 


és VOLKSWAGEN 


MA i 
SUIS Transporter/Caravelle 2.4D | Transporter/Caravelle 2.5TD | Transporter/Caravelle 2.5TD | Transporter/Caravelle 2.5TD 
BOOK 1997 to 1998 1997 to 2000 1998 to 2000 1998 to 2000 


Engine 
Engine type/code................................... AJA SOHC 10V 55KW ACV SOHC 10V Turbo 75kW AHY SOHC 10V Turbo 111kW | AJT SOHC 10V Turbo 65kW 
Capacity (cm?) / cylinders......................... 2370/5 2459/5 2459/5 2459/5 
Compression ration / pressure ............ bar | 23.0 /226.0 20.5 / 224.0 19.5 / 224.0 19.5 / 224.0 
dl rel gielt ter, c Nm | 164 250 295 195 
Oil pressure ................... idle [running] bar | [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] 
Qiltengperalute ............. neris °C | 80 80 80 80 
Valve clearances - inlet (mm) .................... 0: Hyd. 0: Hyd. D Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
feiereg, a 1-2-4-5-3 1-2-4-5-3 1-2-4-5-3 1-2-4-5-3 
No. 1 Cylinder position .............................. TBE TBE TBE 


Cooling system 
Thermostat opening temperature ......... °C | 87 to 102 
Radiator cap pressure ......................... 12to 1.5 
Fuel system 


87 to 102 
1210 1.5 


87 to 102 
1210 1.5 


87 to 102 
1.2 to 1.5 


Nd Rs ..dpm | 850 +50 740 to 800 740 to 800 740 to 800 
Maximum (no load) speed ................. rpm | 4800 4300 to 4700 bk | 

Smoke test/opacity ........................ M1% | 2.01 20 20 20 

Static timing method................................. Dial gauge Rotor lift Plunger travel Plunger travel 
Timing dimension................................ mm | 0920.02 0.55 0.9 + 0.02 0.9 + 0.02 
Crankshaft position ........................ mm [ | (0 TDC) [0 TDC] [0 TDC] [0 TDC] 
Turbo type / ref / pressure ................. bar 1.7 to 1.95 bar € 3000 1.75 to 2.08 bar @ 3000 1.5 to 1.8 bar @ 3000 
Injection pump make ................................ Bosch Bosch 

Injection pump part mo... e VE 

Injector Make / type EE Bosch Bosch 

d 20. io ——— - e a 

liie GtionIb/ DO... EE Indirect Indirect VE Indirect Indirect 


Injection opening pressure, New [used]...bar 
Glow plugs 


130 to 138 [120] 130 to 138 [120] 130 to 138 [120] 130 to 138 [120] 


Bosch 
0250 202 022 
11/12 


Bosch/Champion 
0250 201 032 / CH160 
11/12 


Bosch/Champion 
W8DTC / N9BMC 


Bosch/Champion 
W8DTC / NSBMC 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch....................... i 
ESTAN AN a enrarir rras Size 
Pressure - front / rear - Saloon / Hatch ...bar 
- Estate / Van... bar 
Front suspension / wheel alignment 


195/70x15:205/65x15:215/65x15 


195/70x15:205/65x15:215/65x15 | 195/70x15:205/65x15:215/65x15 1957 0x15:205/65x15:215/65x15 


2.6/3.4 215/65; 2.4/3.0 2.6 / 3.4. 215/65: 2.4/3.0 28 /34 215/65: 2.4/3.0 26/34. 215/65: 2.4 / 3.0 


Toe-in (+) / Toe-out (-)..................... mm [^] | Group 1 &2: [20'+20']? Group 1 & 2: [20° + 20°F Group 1 & 2: [20'+20']? Group 1 & 2: [20'+207]? 
Chile otto m Group 1 & 2: 15/220? Group 1 & 2: 15' + 20° Group 1 & 2: 15'+20" Group 1 & 2: 15°20" 
EMEN eg ceci 140230" Group 4: 1950'230” | 1°40’ + 30° Group 4: 1950'+30 | 1°40’230’ Group 4: 1950'230' | 1940230! Group 4: 1*50'230' 


Toe-in (+) / Toe-out (-) Group 1 & 3: [20'+20']' Group 1 & 3: [20' + 207} 
EE Group 1 & 3: 20205 Group 1 & 3: -30' + 30” 


Group 1 & 3: [20'+20'] 
Group 1 & 3: -30'230" 


Group 1 & 3: [20'+20']' 
Group 1 & 3: -30'+30” 
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Transporter/Caravelle 2.4D ` | Transporter/Caravelle 2.5TD | Transporter/Caravelle 2.5TD | Transporter/Caravelle 2.5TD 
1997 to 1998 1997 to 2000 1998 to 2000 1998 to 2000 


Torque wrench settings 
Cylinder head - stage 1 


30 + 90° N 

65° 
Crankshaft pulley bott 
Camshaft pulley bolt 85 
Flywheel [driveplate] boit 30 + 90^ N 
Front hubs 150 + 90* N 


Glow plugs 

Clutch pressure plate bolts 
Injection pump sprocket. 
Injectors 

Injection pump mounting bolts 
Injector pipe unions 
Capacities 


25 4x4: 3.0 
Automatic transmission 35 
Final drive i WT AT. 1.15 4x4: 1.0 
Cooling system ilies 
Fuel tank i 80 


Notes 


Transporter/Caravelle 2.4D 1997 to 1998 
'Coolant temperature sender plug blue 2 pin 
disconnected 

Group 3: [10'+20']. Group 4: [02207] 

Group 3: 0+20'. Group 4: -10'+20' 

‘Group 2: 6'+20'. Group 4: 24'+20' 

Group 2: 0+30', Group 4: -40'+30' 
Replace with fully threaded shank bolts: 65 + 90° 
Transporter/Caravelle 2.5TD 1997 to 2000 
*Group 3: [10'20']. Group 4: [0207] 

*Group 3: 0+20'. Group 4: -10'220' 

‘Group 2: +6'+20', Group 4: 24'+20' 

*Group 2: 030". Group 4: -40'+30' 
Transporter/Caravelle 2.5TD 1998 to 2000 
' Vehicles from 01.96: 180 Nm 

*Group 3: [10207]. Group 4: [04207] 

*Group 3: 0+20'. Group 4: -10'+20' 

‘Group 2: 6'+20', Group 4: 24'+20' 

*Group 2: 0430’, Group 4: -40'+30' 
Transporter/Caravelle 2.5TD 1998 to 2000 
“Group 3: [10’+20']. Group 4: [0:207] 

3Group 3: 0+20'. Group 4: -10'+20' 

‘Group 2: 6'+20'. Group 4: 24'+20' 

*Group 2: 0430’. Group 4: -40'+30” 


- Not applicable, or information not 
available 


460 '95-on: 160 + 180° N 


30 + 90 N 
65 

160 + 180° N 
WSM 

60 + 90° N 
150 + 90° N 
200 

160 


5.5 

2.5 4x4: 3,0 

35 

WT AT: 1.15 44:10 
115 

80 


30 + 90° N 
65 

160 + 180° N 
WSM 

60 + 90° N 
150 + 90° N 
200 

160' 


55 

25 4x4: 3.0 

3.5 

WT AT: 1.15 4x4: 1.0 
9.0 

80 


2370 cm? / 2459 cm? 


30 + 90° N 
65 

160 + 180^ N 
WSM 

60 + 90° N 
150 + 90° N 
200 

160 

15 

20 

90 

70 

20 

25 


5.5 

25 44:30 

25 

WT AT.1.15 4x4: 1.0 
9.0 

80 


LT 2.4 D LT 2.4 TD LT 2.4 D LT 2.4 TD 
1989 to 1992 1989 to 1992 1992 to 1996 1992 to 1996 


Engine type/code......................... ss 18 SOHC 51KW 1G SOHC Turbo 68kW ACT SOHC 51kW ACL SOHC Turbo 70kW 
Capacity (cm?) / cylinders......................... 2383/6 2383/6 2383 / 6 2383/6 
Compression ration / pressure ............ bar | 230/2260 23.0 / 226.0 23.0 / 26 to 35 23.0 / 26 to 35 
dein Ueleg Nm | 0 0 145 205 
Oil pressure ................... idle [running] bar | [2.0 @ 2000] [2.0 € 2000] (2.0 @ 2000] [2.0 @ 2000) 
OGilitempefalure ............ eerte °C | 80 80 80 80 
Valve clearances - inlet (MM) .................... 0: Hyd. 0: Hyd. ` 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
ri EE 1-5-3-6-2-4 1-5-9-6-2-4 1-5-9-6-2-4 1-5-3-6-2-4 
No. 1 cylinder position... een, TBE TBE TBE 


Cooling system 
Thermostat opening temperature 80 80 80 80 
Radiator cap pressure 1.2 to 1.5 121015 1210 1.5 12to 1.5 
Fuel system 

idie speed 750 + 50 


750 + 50 750 + 50 


750 + 50 


Maximum (no load) speed 5000 + 50 4900 4800 4500 

Smoke test/opacity NM 20 20 2.5 25 

Static timing method Plunger travel Plunger travel Dial gauge Dial gauge 

Timing dimension 0.8 + 0.02 0.85 + 0.02 0.8 + 0.02 0.85 + 0.02 
| Crankshaft position [0] TDC [0] TDC 0 TDC 0TDC 


| Turbo type / ref / pressure " 0.64 to 0.76 bar @ 4000 rpm p k. 
Injection pump make Bosch Bosch Bosch Bosch 
Injection pump part no VE 6/10F VE6/10 L324 VE6/10F VE6/10 L470 
Injector Make / type Bosch Bosch Bosch Bosch 
TAGIOF port optescher 0432 217 198 0432 217 079 0432 217 198 0432 217 231 
Injection type Indirect VE Indirect VE Indirect VE Indirect VE 


Injection opening pressure, New [used]...bar | 130 to 138 [120] 
Glow plugs 
K mme EK s oL 
O———— 0250 201 032 / CH69 
Wem 11/12 


155 to 163 [140] 130 to 138 [120] 155 to 163 [140] 


Bosch 
0250 201 032 
11.5/8 


Bosch/Champion 
0250 201 032 / CH69 
115/12 


Bosch/Champion 
0250 201 021 / CH69 
11/12 


Brakes 
minimum friction material thickness 


ayeesexarpsbesuwvsauesadausquissHssesassoo 


Tyres - Saloon / Hatch....................... ] 

= Ele Valka Size 
Pressure - front / rear - Saloon / Hatch...bar 
- Estate / Van. bar 


185x14: 195x14: 205x14 185x14: 195x14: 205x14 205x14 


Refer to manufacturer / ohb Refer to manufacturer / ohb 30 145 


Toe-in (+) / Toe-out (-)..................... mm fl | 3.0 to 6.0! 
uge, ottimi ic 40’ + 20” 
———————— 40' + 20" 


3.0 to 6.0! 
40 + 20? 
40 + 20° 


3.0 to 6.0 
0°40’ + 20' 
2°30' + 40 


3.0 to 6.0 
0°40" + 20° 
2°30’ + 40 


Toe-in (+) / Toe-out (-)..................... [20' + 40] 
eegen Eer 0° «25 


[20 + 40} 
0° 225 


(0° + 201 
0°25 


[0° + 20] 
gäe 


VOL 28 


LT 2.4 D LT 2.4 TD LT 2.4 D LT 2.4 TD 
1989 to 1992 1989 to 1992 1992 to 1996 1992 to 1996 


Torque wrench settings 
Cylinder head - stage 1 M11 hex: 50° M11 hex: 50° 40N M11: 40N Mu? 
70 70 60 60 
90 90 + 180° + 180° 
Warm up, 90 Warm up, 90 
After 1000km, After 1000km, 
Slacken 30°, 90 Slacken 30°, 90 R : 
Thread length 15mm: 50° Thread length 15mm: 50° 30 + 180° N 30 + 180° N 
Main bearings 65 65 65 65 
Crankshaft pulley bolt 460 460 460 460 
Camshaft pulley bolt 85 Pump end: 100 85 Pump end: 100 85 85 
Flywheel [driveplate] bolt 70 + 90? 70 + 90? 60 + 90? N 60 + 90* N 
Front hubs WSM WSM WSM WSM 
Rear hubs WSM WSM WSM WSM 
Wheel nuts / bolts 320 LT 28/31: 300 320 LT 28/31: 300 200 200 
Glow plugs 20 20 30 30 
Clutch pressure plate bolts 25 25 25 25 
Injection pump sprocket 45 45 50 50 
Injectors 70 70 70 70 
Injection pump mounting bolts 25 25 25 25 
Injector pipe unions 25 25 25 25 


Capacities 
Engine oil & filter litres | 7.0 7.0 
Gearbox litres | 3.5 95 


Automatic transmission litres | _ n 

Final drive litres | 1.8 Twin tyres:2.4 1.8 Twin tyres:2.4 
Cooling system litres | 12.0 12.0 

Fuel tank i 70 Option: 110 70 Option: 110 


Notes 


LT 2.4 D 1989 to 1992 
'LT 40, 45, 50, 55: 0 to 422 
*LT 40, 45, 50, 55: 10235 
ALT 40, 45, 50, 55: +3°25'+20' 
‘LT 40, 45, 50, 55: [0207] 
5M12 splined socket bolt: 40, 60 + 180°. Warm up + 
90°, After 1000km, + 90° 
‘Thread length 25mm: 30 + 180° 
LT 2.4 TD 1989 to 1992 
IT 40, 45, 50, 55: 0 to +2.2 
"LT 40, 45, 50, 55: +10'+35 
ALT 40, 45, 50, 55: +3°25'+20’ 
‘LT 40, 45, 50, 55: [02207] 
3M12 splined socket bolt: 40, 60 + 180°. Warm up + 
90°. After 1000km, + 90° 
Thread length 25mm: 30 + 180° 
LT 2.4 D 1992 to 1996 
' M11: 50 N, 70, 90, warm up, 90 
LT 2.4 TD 1992 to 1996 
' M11: 50 N, 70, 90, warm up, 90 
2383 cn 


— Not applicable, or information not 
available 


VOL 29 


LI VOLKSWAGEN 
LT 2.5 D LT 2.5 TDi LT 2.5 TDi LT 2.5 TDi 
1996 to 1999 1997 to 1999 1999 to 2000 1999 to 2000 


Eiginetypalbode.................. 9... AGX SOHC 55kW AHD SOHC Turbo 75kW ANJ SOHC Vari - Turbo 80kW APA SOHC Turbo 66kW 
Capacity (cm?) / cylinders......................... 2459/5 2459/5 2459/5 2459/5 
Compression ration / pressure ............ bar | 195/2240 19.5 / 224.0 19.0/2240 19.5 / 224.0 
Hiel ee el Nm | 160 250 215 195 
Cil pressure .................. idle [running] bar | [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] [2.0 @ 2000] 

RO ue *C | 80 80 80 80 
Valve clearances - inlet mm). D Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 

- exhaust (mm) .............. 0: Hyd. 0: Hyd. 0: Hyd. 0: Hyd. 
soni poo AN 1-2-4-5-3 1-2-4-5-3 1-2-4-5-3 1-2-4-5-3 
No. 1 cylinder position .............................. TBE TBE TBE TBE 
Cooling system 


87 
1.2to 1.5 


87 
4.210 1.5 


87 
1.2 to 1.5 


Thermostat opening temperature ......... °C | 87 
Radiator cap pressure en: 1.2 to 1.5 
Fuel system 


E WWE oom 740 to 800 755 to 830 730 to 830 730 to 830 
Maximum (no load) speed ................. rpm | 4800 4450 to 4650 4650 to 4850 4400 to 4800 
Smoke test/opacity ................ ganun M96 | 20 20 20 
Static timing method................................. Refer to wsm Refer to wsm 


Timing dimension.............................. mm 
Crankshaft position ........................ mm [°] 


Turbo type / ref / pressure ................... bar | . 0.6 to 0.8 bar @ 3000 rpm 
Injection pump make ...................... Bosch Bosch 
Injection pump part no............. inu. | VE VE 
Injector Make / type ................................. Bosch Bosch 
"injector part nO Súna y Mali aranna 0432 217 231 - 
PHEGHONMY DO... E Direct VE Direct VE Direct Direct 


Injection opening pressure, New use, ber | 190 to 200 [2170] 
Glow plugs 
e eegen Bosch 
———Mm 0250 202 022 


eos nd 11/12 


190 to 200 [2170] 190 to 200 [2170] 190 to 200 170] 


Bosch 
0250 202 022 
11/12 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch ....................... i " 
ver! Vals cecidit i 195/70x15: 225/70x15 


195/7015 195/70x15 195/70x15 


Refer to vehicle Refer to vehicle Refer to vehicle Refer to vehicle 


40220 
0°40' + 20° 
2°30" + 30° 


[0° + 15) 
20 A0 
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LT 2.5 D LT 2.5 TDi LT 2.5 TDi LT 2.5 TDi 
1996 to 1999 1997 to 1999 1999 to 2000 1999 to 2000 


Torque wrench settings 
Cylinder head - stage 1....................Nm 


DUTOT 


DUTOT DUTOT 


———  — 30 + 90^ N 30 + 90° N 30 + 90^ N 


— 65 65 N 65 N 
= 160 + 180° N 160 + 180* N = 
ARR 85 M10: 100 85 M10: 100 E 

Flywheel [driveplate] bt. Nam | 60+90°N 60 + 90* N 60 +907 N 


Ac. |n RIT WSM " 
——— 325 
—_—_ ee 180 
E LE rooms Nm 15 
Clutch pressure plate bolts ................. Nm 25 
Injection pump sprocket...................... Nm 90 
lil e ——— Nm 30 
Injection pump mounting bolts ........... Nm 45 
Injector pipe unions............................. 25 
Capacities 
Engine'oll & Rer. ..773316................ m. Á litres 
oo sain litres 
Automatic transmission .................... litres 
ier EVO sso tdi concu litres 
Cooling syste: saans litres 
EE litres 


2459 cm? 


— Not applicable, or information not 
available 


VOL 31 


& VOLKSWAGEN 


777 
enu ed LT 2.8 TDi 
eeh, 1997 to 2000 


Engine 


Engine type/code.......:9999 0. ntis AGK SOHC 12V Turbo 92kW 
Capacity (cm?) / cylinders......................... 2798 / 4 
Compression ration / pressure ............ bar | 19.1/223.0 
Lei hE Quist em... m Nm | 280 
Oil pressure ................... idle [running] bar | [4.0 @ 3800) 
NO eS d °C | 80 
Valve clearances - inlet (mm) .................... 0.20 
- exhaust mm). 0.30 
injectionord hese... encodes 1-3-4-2 


Krell POSTION a 


FE 
Cooling system 
Thermostat opening temperature ......... 
Radiator cap pressure ......................... 12t01.5 


Fuel system 

Idie speed 700 to 800 
Maximum (no load) speed 3900 
Smoke test/opacity à 20 
Static timing method Dial gauge 
Timing dimension 148 
Crankshaft position 0 TDC 
Turbo type / ref / pressure ................... 

Injection pump make Bosch 
Injection pump part no 

Injector Make / type 

Injector part no 

Injection type 

Injection opening pressure, New [used]...bar 

Glow plugs 


Brakes 
mínimum friction material thickness 


Tyres - Saloon / Hatch E 
- Estate / Van i 195/70x15 
Pressure - front / rear - Saloon / Hatch bar | _ 
- Estate / Van ......bar | Refer to vehicle 
Front suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°] | 4022.0 
SUE 0°40" + 20' 
—— 2*30' + 40° 


TTT 


VOL 32 


VOLKSWAGEN 


LT 2.8 TDi 
FD ES ES Lee? 
Torque wrench settings 
Cylinder head - stage 1 ....................... Nm 
—— 60 
——— 100 
 ]-— + 90° 


EE, 4 90* 


 "-—— 20 + 90° N 
MAIM DEANS H.. nnns Nm | 25 + 120° 
Crankshaft pulley bot. Nm | 100 
Camshaft pulley bolt ........... ............... Nm | 180 
Flywheel [driveplate] bolt..................... Nm | 125 
SUN ESL stmt Nm | WSM 
[0 qo M—— 325 

E v c R 180 

Do cM, eM Nm 
Clutch pressure plate bolts ................. Nm 
Injection pump sprocket...................... Nm 
Injectors............. UT ROTEN Nm 
Injection pump mounting bolts ........... 
Injector pipe unions............................. 
Capacities 


DEITZ 


GoolingisyStem......... et | 
Pe MÀ 


2798 cm? 


— Not applicable, or information not 
available 


VOV 1 


VIKAN SSA 
LK — ` 


VOLVO 


Wi Æ 
Yel TES 440 / 460 1.9 TD S40 & V40 1.9 TD 850 2.5 TD $70 & V70 2.5 TD 
de 1994 to 1997 1996 to 2000 1995 to 1997 1997 to 2000 


Engine 
Engine type/code D19T SOHC Turbo 68kW 
Capacity (cm?) / cylinders 1870/4 
Compression ration / pressure 20.5 / 20.0 
Torque output 180 
Oil pressure [3.5 @ 3000} 
| Oil temperature 80 
Valve clearances - inlet (mm) 0.1510 0.25 

- exhaust (mm) 0.35 to 0.45 
Injection order 1-3-4-2 
No. 1 cylinder position 
Cooling system 
Thermostat opening temperature 
Radiator cap pressure 
Fuel system 
Idle speed .... | 850 + 25 
Maximum (no load) speed 4800 
Smoke test/opacity f 25 
Static timing method Dial gauge 
Timing dimension Dimension on pump 
Crankshaft position 0 TDC 
Turbo type / ref / pressure 0.7 to 0.85 bar @ 2500 rpm 
Injection pump make CAV 
Injection pump part no DPC R8443B 721B 
Injector Make / type Roto Diesel 
Injector part no END4SDC 6878C 
Injection type indirect DPC 
Injection opening pressure, New use, ber | 130 to 135 [125] 
Glow plugs 


Brakes 
minimum friction material thickness 


Tyres - Saloon / Hatch 175/65x14: 185/65x15 
- Estate / Van - 
Pressure - front / rear - Saloon / Hatch...bar | 2.1/1.9 
- Estate / Van... ber | _ 
0.0 to 1.0 
-(724' + 1° 
315 + a 
13°14'+ 1° 


1.0 to 4.0 


D4192T SOHC Turbo EGR 66kW | D5252T SOHC 10V 103kW 


1870/4 

20.5 / 216.0 
176 

2.0 [3.5 @ 3000] 
80 

0.15 to 0.25 
0.35 to 0.45 
1-3-4-2 


825 + 25 

4450 

2.0 

Dial gauge 
Dimension on pump 
0 TDC 


0.8 to 0.95 bar @ 4250 rpm 


Lucas 
DPi-N ECM 
CAV 


Lucas DPI-N ECM 
130 to 135 [125] 


185/65x14: 195/55x15 
185/65x14: 195/55x15 
2.2/2.0 
22120 


y «6] 
tat 
Ze «1 
1741 + 1° 


[0*6 +9' 20 
-0°40' +30 


D5252T SOHC 10V 103kW 
2460/5 2460/5 

20.5/25t03 — 7 20.5 / 25 to 30 

290 290 
1.0 [3.5 to 7.0] : 1.0 [3.5 to 7.0] 
80 80 

0: Hyd. ` i 0: Hyd. 

0: Hyd. 0: Hyd. 
1-2-4-5-9 j 1-2-4-5-3 


25 25 
Refer to wsm Refer to wsm 


MSA 15.7 Direct Inj 
190 


Bosch 


0250 202 009 0250 202 009 


195/60x15: 205/55x15 195/60x15: 205/55x15 
195/60x15: 206/55x15 195/60x15: 205/55x15 
2.2/2.0 2.2/2.0 
eddy ‘ 22/21 


[20 + 6] — D + 6] 
(EAR dE 
320 +P | 320 2t 


[4' + 107 | 142107 
1430 A [asp 


Torque wrench settings 
Cylinder head - stage 1 


Main bearings 
Crankshaft pulley bolt 
Camshaft pulley bolt 
Flywheel [driveplate] bolt 
Front hubs 

Rear hubs 


Glow plugs 

Clutch pressure plate bolts 

Injection pump sprocket 

Injectors 

Injection pump mounting boits 

Injector pipe unions 

Capacities 
litres 
litres 
litres 
litres 

Cooling system litres 

Fuel tank litres 


Notes 


440 / 460 1.9 TD 1994 to 1997 

‘Bolt length: «120.5 mm 

$40 & V40 1.9 TD 1996 to 2000 

'Bolt length below head: «120.5 mm No re-tighten if 
steel gasket used 

"Steel flange: 50 Nm ` Aluminium flange: 15 + 60° 
850 2.5 TD 1995 to 1997 

"f marked 10.9m: 100 Nm 

S70 & V70 2.5 TD 1997 to 2000 

‘If marked 10.9M: 100 Nm 


— Not applicable, or information not 
available 


30' 

+ 50° 

Wait 3 mins, slacken 
25 

* 218", warm up 

+ 120° 

45N 

65 

95 

50 


230 
160 
110 


30' 

+ 50? 

Wait 3 mins, slacken 
25 

+ 213°, warm up 
+ 120° 

45N 

65 

20 + 115° 

50 

53N 

240 

175 

110 

20 

21 


70 
20 


30+3+90°N 
65 + 6.5 

160 + 180° N 
85' Rear: 160 
60 + 90" N 
120 + 60° 
120 + 30° 
110 

15 

25 

45 

22 

25 

25 


2460 crm? 


VOV 2 


3023 +90' N 
65 + 6.5 

160 + 180° N 
85" 

60 + 90^ N 
120 + 60° 
120 + 30° 
110 

15 

25 

45 

22 

25 

25 


dime) VOLVO 


NOS 
en up. 940 2.4 TD 940 2.4 TD 
Tele 1990 to 1992 1992 to 1996 


Engine type/code. siccus o ona D24T SOHC Turbo 80kW D24TIC SOHC Turbo 90kW ` 
Capacity (cm?) / cylinders ......................... 2383 / 6 2383 / 6 
Compression ration / pressure ............ bar | 230/24t032 23.0/ 221 
déi US leegen Nm | 0 235 
Oil pressure .................. idle [running] bar | [2.0 @ 2000] [2.0 @ 2000] 
ës d °C | 80 80 
Valve clearances - inlet (mm) .................... 0.15t0 0.25 0.15 to 0.25 
- exhaust (mm) .............. 0.35 to 0.45 0.35 to 0.45 
lijection order... cioe 1-5-3-6-2-4 1-5-3-6-2-4 
le, "reueg ue 


Cooling system 
Thermostat opening temperature ......... 87 87 
Radiator cap pressure .................,....... d : 


Fuel system 


idieispeed coron tu rpm | 830+ 40 L 
Maximum (no load) speed ................. rpm | 5400 + 50 5400 
Smoke test/opacity ae Mi% | 3.0 120 
Stanc tM USO S Plunger travel Dial gauge 
Timing dimension... S mm | 0,9 + 0.02 0.9 + 0.02 
Crankshaft position ........................ mm [°] | [0] TDC 0 TDC 
Turbo type / tef / pressure ................... bar | 0.7 bar 3000 rpm 0.910 1.0 bar € 2400 rpm 
Injection pump make ee Bosch Bosch 
Injection pump part mp... reent VEL116-6 VE6/10 F2400 
Hector EV CYAN] esate eee Bosch Bosch 
Tee 0432 217 078 `. 0432 217 078 
tel te Indirect VE Indirect VE 


Injection opening pressure, New Kee) ber 
Glow plugs 
etium Reese EE tt gd Bosch/Champion 

moo Cum 0250 201 032 / CH68 


166 [145] ` 163 [145] 


Bosch/Champion 
0250 201 032 / CH68 
11/12 


DTD OTTO E Kg 


Brakes 
minimum friction material thickness 


DUTOT TTT 


Tyres - Saloon / Hatch | 185/70x14 
- Estate EE ee Size | 185/70x14 

Pressure - front / rear - Saloon / Hatch...bar | 1.9/1.9 

- Estate / Van ber | 1.9/2.1 

Front suspension / wheel alignment 


185/65x15 
185/65x15 
19/241 
19/22 


Toe-in (+) / Toe-out ()..................... mm [9] | 20205 21209 
CEM I. -12' to 48' 018 + 20 
M, uem - 4°30’ to 5°30" 50 + 20 


Rear suspension / wheel alignment 
Toe-in (+) / Toe-out (-)..................... mm [°| 
Gambero: 39020 S mm ERES 


VOV 4 


940 2.4 TD 940 2.4 TD 
1990 to 1992 1992 to 1996 


Torque wrench settings 
Cylinder head - stage 1 40N 40N 
` 60 60 
| 75 + 180° 75, + 180° 
- Warm engine + 90° Warm up, 90" 
After 1000km, After 1000km 
- Allow to cool, + 90° Allow to cool, + 90° 

30 + 180° N 30 + 180° N 

Main bearings 65 

Crankshaft pulley bolt 350 

Camshaft pulley bolt 45 Pump end: 100 

Flywheel [driveplate] bolt 75 LkC 

Front hubs 100 + 45° 

Rear hubs WSM 
85 

Giow plugs 22 

Clutch pressure plate bolts 25 

Injection pump sprocket 45 

Injectors 70 

Injection pump mounting bolts 25 

Injector pipe unions 25 


Capacities 
litres | 6.0 Cooler: 6.6 
litres | 2.3 
2.0 
1.6 
Cooling system 9.5 
Fuel tank i 60 


2383 cm? 


— Not applicable, or information not 
available 
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to 3.5 tonnes GVW for the years 1991 to 2000. In addition, maintenance and 
overhaul data is provided in its own section in easy-to-use format which precludes 
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